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OPENING ADDRESS
Robert W. Frazee
Extmsi_ _r, Nanaal Resoarces Managemem, University of glinois _ion
727 Sabrina Drive_ East Peoria, Illinois 61611
E-mail: fraz_,_nail.aces.uinc._la
Good Morning and Welc_ne! At this time I wodd like to coarse this _ Session oftbe 1999
Governor's _ ontbe Management ofthe Blinois River System I amBob Frazee, Namr_
Resources Educator wiflt Universi_- of Illinois Extrusion and am serving as Co-Chair for this
cxaffercax:e.This morning as I mingled with people in the hallways, it was exciting to be a part ofl_he
imea-est ond enflmsiasm that is being generated by belding this seve_ biotmial cxnfca'ence on the _is
Rivea- System. I am very pleased to report, that as ofa g.w mimaes ago, we now have over 3_
iad/vidaals reg/aea_ for this _. This is our largest cm_n_ ever - a tree indiealion oftbe
growing interest that is concerned about protecling onr Hlinois River SysUan for tbe ftmae! In looking
over the _on list, we have a veaTdiverse gronp of parficipa_ in terms oflheir hac&grvunds _
thegrot_ and agaam_ amy represc_ This is manaxkm! W_ this diversity in mind, I w_dd like to
enomarage each of yon _ the _ to acavely seek out individuals with d/._rem opini_
and viewpoints on river _ Share yocr tbenghts and ccmems with each otber, c_t_a yonr
minds _ new_, and explore the oppommity for _nprcafise. A Ummdous oppommity far
netwoAing will occur this evming during oer barbecue and social on tbe Peoria Riverfront.
Fourteen years ago, as the first conference on the Mmmgem_ oftbe nllnois River S_ was
being organized, we _ a nmnber of obstacles. At that tix_ antmfl_ oforgani2_ons and
agmcies wotdd not even meet _ in the sun_ ro_ because of _ viewpoints on river
n'anag=ne_ Many of tbe organizafiom and agencies had a single focus, only looldng at tbe Illinois
River with a narrow view such as specifie water polhtants, eroded topsoil, or number of fish species
pre_mt. A final major obataele was tbe lack of state and federal funding dedicated to improving t_e
lllinois River System
A significant nuanber of very positive chonges have occurred since we began planning for the _
Illinois River _ held in 1987. Today, work on the Illinois River is marked by intemgmey
cooperation and bi--parfisanship, resulting in a great deal ofsyaeigL_tie boncf_. Watmsh_ ntanagem_
isespoused by eye.tee as we _ow realize that _ associated with tbe lllinois River - the soil,
water, air, plains, and animals - is inter_ Today, in restxaxcem environmental onncems, oct
state and federall_rtners have stepped forward with nggressive prngrams, inch as the 111inoisRiver
Conserv_on Reser_ Enhanccmcat Prngra_ the U.S. Army Corps of Engineers Eavirommml
Managemmt Program, and l]linois Omserva_on 2000, m improve the/lli_is River Watmshcd.
I am very pleased to report that as we _ tmthis new miUctmiu_ _ and cmhusiasm for
protectingand enhancingtheIllinoisRiverS_ issnow-ballingandiscurremlyatan all-rimehigh.I
s/rc_y believe flaat the past six Governor's Conferences on the lllinois River System have played a
significant role in this effort by creating awareness to important river issues; building strong coalitions
between agencies and organizations at the local, state and federal level; reporting on measurable
accomplishments; and idcntif3&g fumm goals and river inilJafives.
Appropriatelyenought en,isthethemefor_aisyear'sconference,'ffheRlinois Rive_. _le
Managemem for the Ne_v Millennium." During the next two days, our conference speake_ will be
focusing (m the seven issues fl_t willinfluence the river and its watershed as we move _ _ 21g
ternary.
The Governor of minois, Mr. George Ryan, recognizes the manendous importance of'the 111inois
River System to our state and fia'ther reaiizes _at/t also provides Illinois with a key mvironmmm/
challenge. Consequently, the 1999 _ on the Managem_ ofthe nlinois River System has been
desigmted a _r's Confereme. A specia/_'s proclamation has be_n issa_ m eraphasize
our state's _ to consciemious .lymanag_ this imt_mnt na_a_ resource for the benefit of
furore gmeradom. This _on reads as follows:
WHEREAS, _e I/lino/s River System is an imggrd part of our state's geography, hist.,
economy, aad ecology;, aad
WHEREAS, our s-'_e should embra_ au in_grat_ approach to hrgc river _ and work
according to a coordinated, dficient, and o_aous managaanem for our fiver, and
WFIERK_, the impiemm_on of the _nois River _ and Coordina_ Counci/, the
_ Reserve _ Program, and Ccmervation 2000 are importaat milestco_ in
effams to prcxea the resources ofthe lllinois River, and
WHEREAS, the 1999 _ on lhe Management ofthe lllmois River System is October 5-7 at
tho Holiday fun City C,¢_I_ in Peoria; and
WHEREAS, the them_ of tl_ _ is 'Tae Illinois Rive. Respcx_olc _ for the
New _"; and
WHEREAS, cidzem may take this day to recognize the ecommic, recreational social and
_ benefits of comerving to pro_ly udlize the resources ofthe lllinois River Basin;
_re, L George K Ryan, Governor ofthe State oflllinois, proclaim October 1999 as
ILLINOIS RIVER SYSTEM MANAGEMENT MONTH.
Signed, Governor George R Ryan; _ October 1, 1999
This Prodan_on _11 b¢ c_ display in the f-oycrthroughout the _ and will also b¢ printed
in the Conference Proceedings. Unfomma_ly, Governor George Ryan is unable to almad this Illino_
River conference, as he is out-of-state cn official business.
Two yems ago, following the 1997 lllinois River _ a statewide planning ccmnim_e was
formed to begin making plans for the _ conveni_ hct¢ today. These committee members, who
are limed c_ tlm bhe imert in your Registmon Folder, can be identified by the blue conanittee riblxm (m
thdr name lags. They have done an oulslanding job of developing the program and making _ _
axrangcm¢_. Would the planning ¢xanmit_ members please stand and b¢ rccogniz_
I zca also plea_ to ar_mmce tsar v_ have over 70 _ aggacies and organizafi(ms fl_at
have assisted in promo_g this confcrea_ and arc ccmaaitted to pro_6ng and p_ the lllinois
River System. They are listed on page 32 of the Abstracts and Speaker Information Booldet. We
welcome each of you and thank you for helping to make this conf_m_ a success[
This year, we are espeeia//y indebted to a mant_ of agencies and organizafiom for providing
significant financia/conm'b_ons to enl_aace the quality of this cc_am_. These _ce
Underwriters are designated with an asterisk on page 32 of the Speaker & AbsWact Booklet. These
contributions have enabled our Conference Planning Cotmnittee to waive the registration fees for our
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speakers and moderators - a gestme that I'm sure is greatly appreciated. Following our confeae_ee, eacah
register_ participant will receive aeopy of the Conference Proceedings through the mail in
approximately 3 months.
At this l_ne, I would like to recognize the efforts of several individuals who have made significant
contribmiom to the organization offlais eonfereme.
First, it is my pleasure to _ my co-chair for Ibis _, Steve I-lavera. Steve is an
Animal Ecologist with the Illinois Natural IZtctovy Survey and serves as Director oflhe Forbes
Biological Stalio_a and the Frank C. Bellro_ Waterfowl Research C__ter at Havana. Steve will be
chairing l_e conference sessions _norrow. Steve, thank you for the exeellmt leadership you have
provided to this eonfm_ee.
The Heartland Water Rescmrces Council of Cenlral lllinois has be_ serving as the local
a_hnini.m'a_ e_y for handling _he many arrangnne_ necessary to make this a successful
confmmee. Mike Platt is their Executive Director and Wetxly _ is the O_ce Mmmger. Please join
me in thanking Mtt-_ and Wendy for their ¢_orts in organi_ Ibis commence. While you are at this
conference, if you should have questions or need local information, please look for a eo_ereme
pattieipam with a special _ Water Resources name tag and flaey will be happy to assist you.
I am pleased to recognize JoG Hubbert, wifla the Natural Resources Cx_servati_a Service and _
St. John with the Prairie Rivers RC&D who were responsible for organizfiag the Confermce
Conservation Tour. This tour, that was held yesterday, provided pa_deipams the opportunity to view the
abundant naluml resources of the river eeosyste_ and learn abotrt the rich eullmal heritage of the lllino_
River Valley. Thank you, Jon and Kim, for an outstanding tour.
Anofl_r individual I would like to recognize is David Soong, with the l]linois Slate Watex Survey,
who has chaired our Exhibits Commiaee. This year, through David's leadership, we have our Exhibit
Hall filled to capacity with 45 educational exhibits. Thank _ David for your help in organizing the
exia%its.
I world like to emourage all ccmferm_ participants to take time and meet with the Exhibitors to
learn about the many diverse projects that are oecurhng timmghout the IIlinois River Syste_ The
exhl_oitors are _ on Page 31 of the Speaker & Abstract Booklet. Would all of the extdbitors please
smd and be re_nm_t
A new feature to this year's conference was the addition ofa Pre-Conferenee Panel
Presentation on Nutrients, Nutrient Cycling, and Hypoxia in the Mississippi River Basin. The U.S.
Geological Survey, under the leadership of Paul Terrio, organized and conducted this very lively
and informative panel last mght. Thank you, Paul.
Throughom our two-day eonfereme, please refer to the Abstract and Speaker Information Boddet
for the agenda and for more complete information regarding the speak_'s topic and personal
background. On behalf of the planning committee, I hope that yo_.twill find this _eeto be
exciting, informative, sthnulating, and enjoyable.
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At this time, it is my pleasure to int_uce to you Mr. Bud Grieves, Mayor for the City of Peoria.
Mayor Grieves will officially _elcome you to the frimdly City of Peoria, situated midway on the Illinois
River b_m Chicago and C_waR_
It is now my pleasure to inlroduc¢ the Moderator for our O1_ Session, David Leitch. David _
State Representative for the 93_ Represmtafive District and is very active in legislative matters involved
with the Illinois River Watershed. David will introduce the Keynote Speakers for our Opening Sessio_
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REMARKS ON THE MANAGEMENT OF THE ILLINOIS RIVER SYSTEM BY THE
DIRECTOR OF THE ILLINOIS DEPARTMENT OF NATURAL RESOURCES
Brent Manning
Director, Illinois Department of Natural Resources
Greetings from Governer Ryan and thank you all for being hem.
The Illinois River continues to be a priority for the Department of Natural Resources.
The Illinois River watershed touches 90 percent of the state's population...., includes nearly
half the agrienltural land in our state..., and carries more than half the corn produced in lllinois to
market every year.
Soilerosion and sedirnentationContinuetobe one oftheriver'sbiggesthreats.
The Department administers the state side of the Conservation Reserve Enhancernem Program
in parmership with the USDA FSA and the NRCS.... the Illinois Department of Agriculture.... the
Illinois Environmental Protection Agoney.... and the local soil and water conservation districts in
29 counties in the eligible area.
CREP is a cornerstone of the strategy for the Illinois River restoration.
The current memorandum of understanding allows for 100,000 acres..., and ultimately
232,000 acres..., of the most environmentally sensitive crop land to be restored to native
vegetation.
These restoration efforts are occurring in the subwatersheds adjacent to the middle Illinois and
Peoria Lakes sections of the Illinois River and the adjacent watersheds of the Vermillion...
Mackinaw... Spoon, Lower Fox... Lower Sangamon.... and Kankakee Rivers.
Just last month the Department negotiated with the USDA to amend the CREP agreement to
include the Lamoine River watorshed.
That's good news because the Lamoine River is the second highest contributor of sediment to
the Illinois River.... second only to the Spoon.
It also will be welcome news to landowners in Adams, Brown Hancock, MeDonough and
Schuyler Counties who now are eligible to participate in the program.
Since one of the main goals of the Illinois CREP Program is to reduce soil erosion and
sedimentation by 20 percent,.., including the Lamoine Basin wil/significantly help achieve that
goal..., and help achieve it at a more rapid pace.
Adding the Lamoine did not increase the original cost of the program and will help the state
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reach ks 100,000-acre check point and allow for the expansion of the program to the 232,000
acres.
The slate and the USDA are focusing dollars direly to the private landowners who are willing
and ready to help the state achieve its restoration goals.
CREP has the potential for restoring almost 20,000 acres in the Lamoine and providing a
corridor of habitat that covers 80 percent of the stream miles in the Lamoine watershed.
Currently, there are 20,000 acres enrolled in the federal comet of the CREP Program and
13,500 acres in the state options. And.... we already have 60 landowners involving 4,500 acres
signe_t up from the Lamoine since that announcement occurred.
The Conservation 2000 program also has been very important to the Illinois River watershed.
There axe 13 _o_ parmerships in the wa_rsl_i dedicating to improving it.
Duringthepastfouryearsnearly$4 millionhasbeenspenton almost150 eeosystem grants in
thisareainvolvingeverythingfrom landownereducationtolandacquisition.
Excitingthingscontinuetohappenwithpilot programs. The InteragencyPilot Watershed
Program is a good example.
Thiseffortby IDNR, IEPA, IDOA, NRCS and FSA isintendedtocoordinatethedeliveryand
assessment of watershed restoration programs staWwide.
One ofthe four pilot work areas is Court Crcek acar Galesburg in the Spoon River Basin.
We are working with a citizen-led watershed committee to develop a comprehensive watershed
restoration plan.
Court Creek is unique because it is in the CREP area, is subject to intense monitoring efforts,
and is adjacent to Haw Creek, so we have a good comparison for the work the team is doing.
As one ofthepilots,CourtCreekwillImlpguidehow we deliverwatershedrestoration
programs inthenextdecade.
Don RosebcxxnoftheIllinoisStateWater Surveyishelpingus developand implement
ia_ovalivestreamrestoration techniques.
He's developed the willow post techniques that are commonly used and we are implementing
the Newbury Weirs at site M. Those are jnst a few examples.
These kinds of innovations are critical to the Illinois River watershed as it is estimated that
streambank and channel erosion account for more than half of the sediment delivered to the Illinois
River.
And, as you know, and will hear about later during this conference, we are working with
Caterpillar on important dredge technology.
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We are working in partnership with the U.S. Army Corps of Engineers on a number of
restoration projects.
Who would have thought just a few years ago how much we would have aec_mplishecl. We
have much more to do, but we are working together and we are getting the job done,
The time is right to move ahead even fiJrther.
Wouldn't it be wonderful if we could expand on the successes of CREP to other federal and
state programs!
Wouldn't it be great if we could somehow provide a more simplified mechanism for
landowners in the Illinois River Valley to obtain a sort of one-stop shopping for all state and
federal programs!
Ifwe allworkedtogether,combiningtheresourcesofthefederaland sta_agencieswe would
achieveourgoalquickerand we would providegreaterservicetothelandowner.
The possibilitiesarcendless.And, Ibelieve,ifwe allwork together,we willfindaway to
enhanceour effortstodatethatwillmake iteasierforlandownerstoparticipate...,and willresult
inreducedsedimentationand improvedwaterqualityfartheI11inoisRiverwatershed.
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REMARKSON THE MANAGEMENTOFTHE ILLINOIS RIVERSYSTEMBY THE
DIRECTOROFTHE ILLINOIS DEPARTMENTOFAGRICULTURE
JoeHampton
Director,illinois DeparUnent of Agr/culmre
Good motif.
I want to thank each of you and your organizanons for coming here today to discuss ways to
better utilize and preserve the Illinois River.
Lettherebeno mistal¢- thel]linoisRiverisabsolutelyvitaltoboththeeconomy and the
ecologyofthestateofI11inoisand isa priorityfortheDepartmentofAgriculture.
Illinois' leading indastnes are agriculture and food production. Our prominence in these
industries would not be poss_le without the availability of barge transport along the river.
Just a few months ago,Iwas meetingwitha groupofpo_ producersfrom thePhiIfippines
who were tour/_Iltino/sbusinesses.Duringour cenversation,one ofthemen inthegroup asked
me totalkaboutgovernmentsupportsforagriculture.IstartedtalkingaboutLoan Deficiency
Payments and otherprograms.
That wasn'tthegovernmentsupporthe wantedtotalkabout.
He askedme how closethenearestpavedroadwas tomy farm.
Of course,there'sapaved roadleadingfightup tothehouse.
Thisfarmerfrom thePhiUippinestoldme hehas totravelformilestogettoa decentroad,
much lessa navigablewaterway.
He opened my eyes to the fact that our infrastructure gives Rlinois farmers a significant
competitive advantage over producers in other countries.
We must do allwe cantoprotect,preserveand enhancethatinfizstmcmre.
Each year,more than42 milliontonsofgoods areshippedup and down theIllinoisRiver.
Thisincludesnearly18rn/Ifiontonsofcornand soybeansbeingshippedtothegulfofMexico,
more than3 milliontonsofcoaland 11milliontonsofpetroleumand chc_nicals.
Because oftheIllinoisRiver,wc can shipourproductsquicklyand efficiently.
You can shipa tonofcorn514 milesonjustagallonoffuelon a barge.You'llgetthatsame
tonofcorn202 milesby raftand only59 malesby truck.
So....It's easy to see how easy access to the river system puts us at a competitive advantage
over even our neighboring states.
But with that entcrpris_ comes responsibility.
Illinois farmers have stepped up to the plate. The DJLino_Department of Agriculture has
committed nearly $7 million since 1996 to implement soil and water conservation preotices in the
53 counties of the Illinois River watershed.
That money, however, only reflects part of the cost. Farmers in those 53 counties have put up
4-and-a-half-million-doUars of their own money for those conservation efforts.
Through the state's Conservation 2000 effort alone, 18-huedred individual conservation
projects have been completed in the Illinois River watershed, benefitting more than 102-thousand
acres.
Eccause of those efforts, more than 560-thousand tons of soil are kept out of the waterways
each year.
This year, the 51 Soil and Water Conservation Districts in the/llinois River watershed will
receive $3-point-4-million to provide technical assistance to reduce soil erosion and sedimentation
and protect water quality.
More directly, 117 streamhar& stabilization projects have been constructed through the
Streambank Stabilization and Restoration Program - protecting more than 14 miles of
strenmbanks.
Through our sustainable agriculture grant program, we continue to look for new ways to
protect water quality through alternative crops, nitrogen rate studies, residue raunagement and
other praeticns. This program not only offers grants to conduct research, but also funds education
programs to share new ideas on profitable and environmentally beneficial agriculture.
Granted, the primary concern of most of us in agriculture in this room is moving grain along
the Illinois River.
We do want to see dredging and expanded locks to case the flow of barge traffic.
We do want to see an end to the logjam of barges trying to make their way to the Mississippi
River.
These interests, however, are not exclusive of the environmental concerns that are also going to
be discussed at this conference.
Farmers have a great interest in keeping the IUinois River healthy.
First, rural communities.all along the Illinois River rely on the river for their water supply.
Farmers and rural residents want clean water for themselves and for their families, communities
and the rest of society.
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Farmers axe crabracing consenrafion efforts in order to preveat erosion, rcdtlc¢ field nmoff_
protect water quality, and at the same time provide improved wildlife habitat and expanded
recreational oppommities.
Conservation efforts will continue to prot_-t some of the richest soils in the world, will ensure
a quality water supply for generations to come and wiU reduce the need for dredging along the
fiver.
And...improvements to the river will keep barge traffic moviag and will require less cost, less
fuel _tion and less time waiting to move a tow through the locks - a matter of be/ng able to
compete in the work marketplace.
All too often, business and the ecolog_ are pitted against each other. Preservation of the
Illinois River offers an opportunity for both sides to work together for a common goal.
A healthy Illinois River makes good business sense and it makes good environmental sense.
So let's not let a golden opportunity pass us by.
"The wealth of Illinois is inher soil, and her strength Lies inits intelligent development,"
Andrew $1oan Draper.
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RESPONSIBLEMANAGEMENT:WHAT DOESIT MEAN?
Richard B. Pierce
Direetur, Great Lakes/Atlantic Ot_ee, Ducks Unlimited, Inc.
33I Merry Drive, Suite 4, Ann Arbor, Michigan 48103
INTRODUCTION
Greetings. I am Richard Pierce, Director of Ducks Unlimited's Great Lakes and Atlantic
Region Ot_ce. I appreciate the opportunity to be part of this important conference on the fature of
resource management on the IUinois River. Today I would like to talk to you about Responsible
Management of this great resource, and to share with you Some th/ngs that Ducks Unlim/ted is
doing to help waterfowl, wildlife and water quality in the Illinois River watershed.
Fish and wildlife agencies and non-governmental organizations like Ducks Unlimited have
always strived to he responsible managers ofonr habitats and ceosysterns. Often, as we look back
at previous management practices and policies, we may think our predecessors were sometimes
shortsighted. However, these men and women were dedicated professionals, doing the best with the
limited information they had.
However, it is important to realize that actions we might otherwise view as early mistakes
were important lessons from which we learned how ecosystems respond to human interventions.
With the accumulation of new and better information through both science and trial and error, our
concept of heiag responsible managers has changed.
Because of this evolving standard, we will always grapple with what is responsible
I management and be critical ofpast acti_s. Still we cannot sit idly by. Our challangu is to ensure
that our management decisions are guided by the best information available today with a
prospective eye on the potential environmental and societal changes of the next centory.
ELEMENTS OF RESPONSIBLE MANAGEMENT
What are the elements of responsible management? In our definition, responsible management:
1) Maintains, restores and entuances ceological integrity;
2) is economically sustainable; and
3) is socially acceptable.
I will explore each of these points as they pertain to responsible management associated with
the Illinois River.
Ecological Integrity
The Hlinois River is a highly altered system. Humans have made significant changes over the
13
past 150 years to the river corridor, adjacent floodplain and even high into the watersheds feeding
the river. Maintaining, restoring and enhancing the river S ecological integrity will he no easy. feat,
and will require intensive inputs of time, money, resources and management. The idea of letting
nature take its course is not a feasible option. We have long passed that point in the history of
human alteration of the Illinois River.
Thankfully, new efforts to restore ecological integrity through responsible management can
build upon the existing foundation of state, federal and private habitat areas - the historic anchors
for fish and wildlife populations along the river. Here, we would be wise to heed Aldo Leopold's
admonishment that the first step in intelligent tinkering is keeping all the cogs and wheels.
Protecting existing ecological values and functions of past conservation investments should
have priority consideration. While not perfect, the system of private and public fish and wildlife
conservation areas that we have inherited are a consequence of the responsible management of our
predecessors.
At the same time, new innovative Techniques for restoring ecological integrity need to be tested
and evaluated on a strategic, incremental basis at new locagons. Such techniques also must prove
to be economically _le and socially acocpmble if they are to be expanded to a larger
watorshed context.
Economic Considerations
Responsible management must have an economic consideration, especially in our days of tight
and competitive government budgets.
Altorations of the landscape involve u_le-offs, both ecological and economic. BeneCits of
ecologica/restoration efforts need to exceed costs, and where possible, involve constituencies who
value such restoration and are willing to financially support short and long term projects.
Formuatoly, the economic benefits of ecological restoration projects are becoming more widely
recognized both by society and among select user groups.
For instance, waterfowl hunting in Illinois generates in excess of $75 million per year in
economic activity. License fees, special excise taxes and private donations paid by sportsmen and
women during the last 60 years have resulted in the establishment of a conservation infi'astmcture
ofpublic lands along the lllinois River that is easily valued in excess of $1 billion. Waterfowl
hunters and other similar user groups will continue to provide a significant source of funding for
restoring and maintaining habitat for wildlife in the furores as long as they see benefits being
derived from their conservation invesm_at.
Similarly, financial support for conservation improvements on private land also is increasing at
an accelerated pace. This is particularly true in the case of federal agricultural programs and
policies. Last year the US Department of Agriculmte spent approximately $2 billion on lands
enrolled in the Conservation Reserve Program (CRP) and Wetlands Reserve Program (WRP). To
put this into perspective, if conservation were viewed as a ¢ommodity crop, CRP would rank third
behind corn and soybeans, and WRP would fall just behind soybeans and rice in terms of USDA
outlays.
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These and other economic trends suggest that both the public at large and individual private
citizens arc willing to make larger investments in ecological restoration in the Illinois River
watershed and to financially support such invesUnents through responsible manngcmcnt. At the
same time, global markets for agriculture and other industr F dietate that lands devoted to these
purposes must become more efficient. The consequence of these trends is that land use will change
over time in a direction that provides greater overall economic stability.
Along the Illinois River, this likely will mean fewer lands used for primary production and
more lands dedicated to conservation purposes. Lands that remain in ngriculmrc or other types of
production will be managed more intensively for those uses. By the same token, user groups and
the public who financially support lands devoted to conservation are expected to demand greater
ecological benefits to accrue from their investments as well.
Social Acceptance
In addition to enhancing ecological in_grity and providing greater economic stability,
management actions must be socially acceptable.
Projects to restore ecological integrity must be balanced with local needs to maintain
navigational and recreational uses of the Illinois River. By the same token, more effort is needed to
find ways which traditional uses ofthe state s lands and waters can be more compatible with
ecological objectives.
Also, social acceptance does not necessarily mean giving the most vocal local interests get
what they want. Laud use and management decisions within the lllinois River have consequences
far beyond our state boundaries. For example, problems with hypoxia in the Gulf of Mexico have
brought critical attention to water quality issues and agricultural practices in the Illinois River
watershed. The commercial fishermen in Louisiana and the corn farmer in Illinois both have a
vested stake in the outcome of our efforts to manage the lllinois River ecosystem responsibly.
Another example of the lllinois River's role in both national and international affairs is its
function as a migratory corridor for waterfowl and other birds. The Illinois River serves as the
principal migr_on route for ducks in the Mississippi Flyway.
The river corridor also provides both breeding and migration habitat for numerous neotropieal
songbirds such as warblers and other important birds, and the area has been recognized as a
western hemisphere shorebird reserve.
Social acceptance means that partnership efforts, such as those carried out under the North
American Waterfowl Management Plan, need to be expanded as we focus on the Illinois River.
These collaborative efforts help to leverage funds and target investments in areas that provide the
• greatest ecological benefit for a wide range of species and people.
In addition, partnerships also provide a process for helping to build consensus among
otherwise divergent societal interests. Such partnership ventures need to be encouraged and
expanded, especially with non-traditional conservation partners and organizations.
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DUCKS UNLMITED'S ROLE
Ducks Unlimited is excited about the potential of working with the various partners on the
river, and brings a strong ¢ommilment to the Illinois River because of its contribution and
importance to North American waterfowl and wetland wildlife in general. The opening of DU's
Crreat Lakes/Atlantic Regional Office in Ann Arbor, lvlI last yenr was a result of DU's growing
commitment to habitat protection, restoration and wildlife conservation in the Great Lakes region.
During the first half of this century, the Illinois River valley was one of the most important
staging areas for ducks in North America, drawing sportsmen from around the world. A thriving
industry of duck clubs, guidin_ decoy carving and call making was associated with this waterfowl
hunting tradition. Illinois is one of DU's top states in terms of dollars raised and volunteer
commitment because of this long standing waterfowl tradition.
In the mid-1950s, the Illinois River began losing much of its prominence as a sportsmen's
paradise. A dramatic shift in migratory patterns of diving ducks occurred at this time as pollution,
sedimentation and other factors greatly reduced production of fingernail clams and wild celery in
the river and its bagk_va_ lakes.
The Illinois River also has lost more than two-thirds of its migrating dabbling ducks during the
last 40 years primarily doe to habitat loss and degradation.
Still, approximately 25 percent of all ducks in the Mississippi Flyway migrate through the
Illinois River valley. For this reason, the river has been established as a critical focus area under
the North American Waterfowl Management Plan with a goal of incrensing the current 32,000
acres of wetland habitat by 40 percent. And these are the reasons Ducks Untimited is now bringing
its resources to Illinois like never before.
With the opening of the new Illinois Field Office, DUcks Unlimited will bring significant
technical, professional, and financial resources to ensure the responsible management of the Illinois
River well into the next century. DU s niche will be in helping to build fimding parmerships for
projects that restore ecological integrity, and in promoting management practices that are
economically sustainable and socially acceptable. Bottom line is that we want to help put more
-habitat back on the river, improve the water quality, and increase the quality of life for those that
use the river.
SUMMARY
In summary, several important points can be made about responsible management decision
aff_ng the Illinois River ecosystem:
1. Responsible management is a dynamic standard that evolves with our scientific
understanding and practical experiences applied to the landscape.
2. In highly altered and human dominated ecosystems such as we have here, the option of
letting nature take its course is not an ecologically responsible alternative because the
system is not capable of self-recovery.
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3. In most cases, intensive nmnagement is needed to restore lost or degraded ecological
functions and values on the remaining sites available for this purpose.
4. Efforts to restore ecological integrity will be economically sustainable as long as
individuals, user groups and pofitical special interests responsible for funding responsible
management activities derive corresponding benefits.
5. E_ conservation investments should be maintained and supported for both ecological
and economic reasons.
6. Consideration must be given to local, regional, national, and imernational perspectives
when developing socially acceptable management responses to resource problems.
7. Responsible management is guided by historical functions and vahics, but is intended to
meet future ecological and haman n_ds in order to achieve success.
I want to applaud the diverse group of interests represented here at this conference. It is
paramount that we all work together to ensure responsible management of the Illinois River, our
local and internaIional treasure. I commit to you Ducks Unlimited's resources 1o ensure that it
happens. Thank you.
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FEATURED SPEAKER ON THE MANAGEMENT OF THE
ILLINOIS RIVER SYSTEM
Corinne Wood
Lieutenant Governor of gJinois
Thank you, Representative. Good aRornonn, everyone.
It's a pleasure to be here today, as Lieutenant Governor and as Chair of the Illinois River
Coordinating Council, to talk about one of our most/mpor_mt namra/resources: the I/linois R/vet.
I am involved in a lot of state programs and initiatives. And I've seen a lot of successes along
the way. But I have to tell you, the Illinois River conservation effort is one of the most promising
I've seen. It is promising not simply because ofregxmsive government action, though that clearly
plays an important role, and I want to thank Representative Sloan, Representative Leiteh and other
area lawmakers for theft assistance.
It is also promising because individuals and communities throughout the watershed are getting
involved and working together at a grassroots level to make a difference. Citizen, businesses,
farmers, academia, scientists, public officials, and the recreation and tourism industry are all
heawly involved in protecting wa*er quality - and maximizing benefits from our water resources.
I know of no one more involved than Mike Platt and the folks at Henrfland Watzr Resources.
They are a great asset to area watershed protecti_ efforts, and I thank them for their work. Ialso
want to thank them for putting together this conference - and to thank all the sponsors who made
this gathering so complete.
The last administration, in particular my predecessor, Bob Kustra, was very committed to
preserving water quality throughout the 55-county ]]Jhois River Watershed. The fact that
Governor Ryan has continued to lend the support of the Governor's Office to this conference -- and
has asked me to serve as chair of the Illinois River Coordinating Council - sends a clear message
that this administration is just as committed to protecting the watershed.
The groundwork for conservation was set a few years back - with development of the
Integrated Managcm_mt Plan for the Illinois River Watershed - and with creation ofthe Illinois
River Coo_inating Council. The council is making tremendous progress implementhlg the river
management plan. In fact, two-thirds of the 34 recommendations are in the process of being
implemented.
And we are exploring the best ways to implement the remaining third.
Today, I want to update you on the work ofthe council. First, though, I'd like to take a few
minutes to introduce myself to those of you I am meeting today for the first time.
The _rst years of my life were spent in a house on my grandparents' farm, near Barrington, in
the northeast comer of the Illinois River watershed. I say "fanny It was actually only 80 acres or
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so.The spreadsinLake County areobvionsly much smaller than th_¢ areinthePeoriaregion.
And many are practically surrounded by sprawling new communities. But as a kid, that little farm
was my whole world. Though we soon moved into town, I remembered those days on the farm
fondly. And as a teenager, I took a job at what might be considered an urban farm: our local
greenhouse. There were no chickens or other livestock - but plenty of sticky soil - and more
flowersthanYd everbeforeseeninone place.The money Iearnedatthatgreenhousewas my
ticketocollege.
I enrolled at the University of Illinois at Champaign, where I met Paul Wood, the man who for
two decadeshas beenmy husband. Paulstemsfrom Springfield.So,withmy tiestouor_hem
Illinois, Champaign and the Capitol City, I have spent time in various parts of the Illinois River
waIershed. Presently, we live in Lake Forest, several miles northeast of my grandparents' farm.
Life has a way of coming full circle. So, I believe, can nature.
A quarter ce_lzmy ago, many of our waterways were extremely polluted. Fish were dying in
record numbers. And numerous waterways were unfit even for recreational purposes.
While there has been considerable reenvery, we me by no means in the clear yet. In fact, as
our population continues to grow, particularly in northenstem Illinois, we are likely to see
unprecedented stress placed upon our limited water resources.
But we have made tremendous progress.
• The Federa/Clean Water Act tightened restrictions on water pollution.
• Factories stopped depositing raw waste into the rivers.
• Cities developed better sewage _t facilities.
• And t_,'mers adopted conservation practices that helped keep soil, pesticides and fertilizer
on fields and out of waterways.
In June,Ihad the plea.sureofhostinga forum on the Fox River,which winds from Lake
County on thenorthtoOttawaon thesouth.Likeotherwaterways,itwas nearlylostinthe1960s
and early '70s. In recent years, it has rebounded, with clear water, healthier fish populations, and
visitorscontingfrom alldirectionstoenjoythescenicriver.So it wns a surprise to sume wlmn the
American RiversenvironmentalwatchdogorganizationrecentlydeclaredtheFox one ofthe
nation's10most endangeredwaterways. To understandth_declaration,you havetolookatthe
demographics:
• ElevenpercentofIllinois'populationissituatedinthewatershed.
• The popu]afien m the area has g_r_vn by one-th/rd/n tho last 20 years.
• And it is expected to increase by one-third again in the next 20 years, with another
600,000 people moving intothe area.
The increasingconcentrationofarearesidentsand businessesputstremendousstresson the
Fox Riverwatershed.The riverwillhavetoprovidemore drinkingwaterforresidentsand receive
more wnstewaterfi'omsewagetrcaunentplants.
Itwillbe exposedtomuch higherconcentrationsoffertilizerfrom suburbmalawns.And itwill
carrymore stormwatcrrunofffrom streets,yardsandparkinglots.More peoplewillwanttofish
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the river and use it for bonting_ skiing, swimming and other reereationa/activities. And more
businesses, factories and homes will rise up along its banks.
If the water quality of the Fox River is degraded, that will have a negative impact on
waterways downstream, including the/llinois and Mississippi Rivers.
And the Fox River is only one of several waterways in the Illinois River watershed. Only one
of many tributaries likely to be impacted by continued urban sprawl.
A tremendous challenge awaits all of us who live in the Illinois River watershed and who care
about our water _sourecs. Governor Ryan and I are committed to working with you to meet that
challenge head on. We took a number of actions in the spring le_slative session that I believe will
help.
First, we extended the Conservation 2000 Program, which was set to expire this year.
Conservation 2000 is an ongoing, muhi-agency initiative administered by the departments of
Natural Resources and Agriculture - and by the Illinois Environmental Protection Agency. Over
the last several years, the program has proven very effective in meeting several goals:
• It has promoted sustainable farming practices, such as. conservation tillage, to reduce
runoff and other forms of _on that pollute waterways.
• It has boosted funds for a wide variety of services offered through local soi/and water
conservation districts.
• It has provided dollars for development and preservation of wildlife habitat.
• It has enhanced Illinois" natural recreational resourecs.
• Ithas providedfundsforoutreachand research.
• Ithas rosultedinsatellitemapping usedby volunteerorganizationsthronghontthestate.
• And ithas allowedforregularecosystemmonitoringand assessrnents.
Those goalsareas importanttodayasever.ExtensionoftheConservation2000 Program to
fiscal year 2009 ensures we will continue to make progress - in those areas and others -- in the
years ahead.
Second, we passed a fiscal year 2000 budget allocating $15 million for the Conservation
Reserve Enhancement Program, known as CREP. The program provides incentive payments and
technical assistance to farm owners who plant grasses and trees and restore wetlands. The state" s
four-year $48 million commitment to CREP enables us to leverage more than $200 million in
federal funds for these voluntary, long-term oouservation measures. Those funds will help reduce
soil erosion on more than 232,000 acres in the Illinois River watershed.
At the recommcodation of the Illinois River Coordinating Council, we also sought and obtained
federal approval to add the La.Moine River Watershed, in west central Illinois, to our CREP
program. The LaMoine is second only to the Spoon River in the amount of sediment dumped
annually into the Illinois River.
Previously, CREP participation was available only for highly erodible land adjacent to the
middle .Illinois and Peoria Lake sections of the Illinois River - and the watersheds of tributaries
such as the Lower Fox, Vermilion, Kankakee, Mackinaw, Spoon and lower Sangamon Rivers.
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Third,we worked withlawmakerstopasstheOpen Lands TrustAct, It's themost ambitious
open spaceinitiativeinIllinoishistory.The Open Lands Trustwillprovide$160 millionoverthe
next four y_rs to help state and local governments purchase, preserve and protect recreation ureas
and open spaces.
From time to time, we all need someplace to go where we can have a little quiet time. Where
we can get some exercise. Where we can enjoy wildlife and natural beauty not found in our
cityscapes - and reconnect with ourselves and our families. Open spaces fulfill that need and
make our communities more atuaetJve and enjoyable. We want to see communities include open
spaces in their development plans. And we want to make inclusion of those spaces affordable.
Through the Open Lands Trust Act, we're doing thaL
Fourth, we ended two years of stalemate, passing legislation that sets up stringent guidelines
for the creation and operation of large-scale livestock f_cilities. These farms now must meet an
eight-point list of siting criteria under the watch of local and state officials before construction can
begin. Those criteria include odor control, disruption of local traffic, the trealznent and disposal of
wastes, and the prevention of potential water and ground contamination. We don't want to stifle
agricultural production, but we do insist that producers use enviromcntallyresponsible practices.
Fifth, we want the state to serve as an economic partner in helping landowners clean up
brownfields - and turn wastelands into promised lands, We are working to achieve this goal by
offering Environmented Rcmediatiun Tax Credits - which give businesses investing large amounts
in cleanup costs a substantial tax credit. And we are pursuing funding for the Brownfields
Redevelopment Grant Program, which reimburses communities for much of the cost of restoring
brownfields for redevelopment.
Brownfieldscleanupwillalsoreceiveaboostfrom IllinoisFIRST, ourhistoricnew
infrastructure improvement program. In addition, IllinoisFIRST willprovid_ financial assistance
to communities struggling to maintain adequate water and sewage systems - so they can renovate
existing systems or create new ones.
Our challenges are great.But we are reslxmding with ail available resources. And we am
making a real difference throughout the lllinois River watershed.
Finally, today, I'd like to update you on actions of the Illinois River Coordinating Council.
The council recognizes that many recommendations included in our plan for improving the
w-a_shed willrcqu_ inpm from thescientificcommunity.
So curlierthisyear,we createda ScienceAdvisoryCommitteetoprovideinputtothecouncil,
helpus identifypotentialresourcesthatcanassistinourefforts,and ensureouractionsarebased
on the most current sound science. In addition to presenting the council with recommendations of
the cummittee, its members axe working with other council bodies on specific watershed protection
measures.
i
Which brings me to the other major news regarding the council. At our meeting last month, I
proposed the enunciI develop four working groups.
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The Federal Issues Working Group will examine issues related to the upcoming farm bill
doliberation as wall as federal legislation and existing programs.
The State Issues Working Group will look at state programs and services as well as any
proposal legislation that might impact the wamrshcd - or legislation that needs to be proposed to
accomplish the Intograted Manager Plan's goals.
The Strategic Planning Working Group will assess our accomplishments to date, determine
what stiU needs to be done, and develop a plan for aekieving it.
• And the Community Action Wofldng Group will explore ways to enhance the most important
resource in our ¢on._vafiou efforts: grassrcots involveanent of citizens throughout the watershed.
of the Science Advisory Commit_ - as w_ll as interested citizens - will serve on
all these committees. We want good ideas to surface. And we want to head off as many potential
threats to the watvrshod as we can now, before more damage is done. Neither government nor the
Illinois River Coordinating Council can achieve all the goals of the Integrmed Manageanent Plan
singLqmd_y.
It takes tim commitmmt of those who live by and benefit most flom the Blinois River and its
tributaries. It takes good people lfl_ you, who care about our eavironment, and who want to leave
the earth in ¢ve_ better shape than they found it. Those of us on the coordinating council want to
involve as many of you as possible in addressing the watcrsh¢d's needs. And we want the actions
of the ¢xamcil to compliment steps you arc taking at the community level as well as possible. So,
please, let's keep the dialogue going - at conferences like this one, and in our daily fives. We've
made great strides. We have a lot to accomplish yet - and we will.
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THE ECOLOGY AND CULTURE OF WATER
James M. Patchett and Gerould S. Wilhelm
Conserva_en Design Forum, Inc.
324 N. York, Elmharst, Illinois 60126
INTRODUCTION
Two free resources that drive all biotic and abiotic processes, sustaining all life on earth, are
water and light energy. All places and living things can be defined by the way they handle these
two resources, the processes of which are grounded in complex interactioas with loenl biological
and mineral resources. The entire surficial environmmt ofthe enrth-geology, soil, topography,
flora, faana-is mediated by water. All living things develop in an aqueous medium in their own
genetically defined ways.
As a society, we are becoming increasingly aware that the earth's resources are not limitless.
It is less understood, however, that the ability for the earth's natural ecosystems to mitigate the
changes we impose, and still be able to continue fimctiening sustainably, is also limited. Jean Prior
(1991) discusses this concept clearly: "People may modify the land to suit their purposes, but it is
wise to re_nember that the land must be used in accordance with its capacities as established by
geologic history and expressed in landscape shapes and underlying deposits, including groundwater
and mineral resources."
Although vitally important to all life systems, water rvmains one of the most misunderstood
and misman_ed resources on earth. When we are unaware of_ ignore, ur are wasteful in our
relationship to the interaction of water with other natural resources, water can become a waste
product and potentiaJJy a powerful source of destruction.
Our culture, however, has become functionally detached from how the natural world around us
works, unaware of its realities, and unmindful of its capacities. We have lost touch with the
imporlance of a sustainable cultural relationship with land and water, and largely forsaken the
human relationship with the natural ¢nvirom_nt. Our technologies permit us to extract resources
fi'om distant places, and import them at great expense, allowing us to defer accoantability for
unsustainable behavior insofar as our limited resources are conceraed. This curious capacity to
deflect or defer accountability for our own reLaxicvships with land and water appears to be born of
a belief that there are no real rules in natore.
Short of inexorable geologic change, the extent to which we mismanage natural systems, either
intentionally or through a failure to comprehend the rules and inherent capacities of our
• surrounding natural systems, is the extent to which these systems become more dysfunctional.
Mismanagement of water is a primary factor in this increasing level of ecosystem dysfunction. The
range of adverse impacts associated with an inattentiveness to the relationships of water in built
and natural environments is profound.
Many "_mtural disasters," such as floods, landslides, erosion, and other changes, such as loss
of biodiversity, aquifer depletion, and climatic change can be traced to our failure to understand the
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ecology of water.
Understanding the human relationship to the interaction of water with the geology, soils,
topography, flora, and fauna unique to a place is a first step by which a culture can learn to live
sustainably. The purpose of this paper is to examine current problems associated with the human
relationship m laud and water and to suggest that them are creative and economically crucial
solutions. It will focus on the ecology of water within the physical context of the Chicago region
and the Midwest, and while the basic principles evalumed here are adaptable to other geographic
contexts, the specific applications of solutions will vary.
NATURE'S HYDROLOGY
Throughout the glaciated regions of the upper Midwest, most natural wetlands and aquatic
systems, including the lakes, streams, and rivers were formed either from direct precipitation or
from groundwater discharge. In our biome, aquifer recharge occurred prevailin_y in upland
landscapes, and few natural wetlands were formed from surface runoff water.
Historically, water infiltrated the deep-rooted vegetation of prairie_ and woodlands, setting up
a flowaet relationship below the surface that is dependent on topography and the eha_r_teristics of
the underlying _ stratigraphy. According to Richardson, Wilding, and Daaieis (1992), there are
four kinds of water movement dominant in soil development in the glaciated Midwest: 1) recharge,
or water movc_nent to the water table; 2) flowthrou_, or lateral groundwater movement; 3)
discharge, or movement from the water _ble either to or near _ soil mrface; and 4) s_natiun, or
slow water movement creating wa_r table mounds.
The glacial geology of the upper Midwest is characterized by limestone or dolomitic bedrock,
overlain by gravels, sands, silts, and clays derived from such bedrock. When water moves through
these substrates, carbonates can dissolve in the slow-moving groundwater, and the discharge will
tend to be rich in bicarbonates. Bicarbonate-rich water that discharges through upward movement
due to evapomanspimtion potentials will precipitate carbonates near the soil surface, whereas water
that discharges near the water table, such as in seeps and fens, will remain both bicarbonate-rich
and isothermic. Either method of groundwater discharge provides a surface habitat flaat is virtually
stable in its physicocbemical and hydrologic properties.
Although water in local wetlands varied enormously with regard to the mixture of groundwater
discharge and direct precipitation, most of our more than 700 native wetland plant species are
adapted to the stable habitats created by the blend of groundwater discharge and precipitation.
Most of these species are denizens of either alkaline or circunmeutral cunditicm.
According to Swink and Wilhelm (1994), there are five basic types of wetlunds in the region of
southern Lake Michigan. These wetlands can be classified generally as aquatic, marsh, fen, bog,
and swamp_ Unfortunately, few of these wetland habitats remain intact today, and few people are
aware of their natural attributes, either their inherent biodiversity or their ineffable beauty. To
help the reader appreciate the diversity of our local wetland habitats and the varied roles of water
distribution in their formation and sustenance, the major community types are described below.
(Not_that surface nmoff water, other than clean spring snow melt, is not a significant factor in
healthy wetland systems.) '
Aquatic plant communities are occasional throughout the region. They formed in potholes and
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in lacustrine plains where there was little or no surface discharge. Aquatic communities are
sustained by waters from a surrounding wate_hed greater than that provided by rain over their
surfaces. Cnmemlly, these excess waters falter down through vegetated ambient ground into the
underlying soil until they reach impervious material, and exit by way of springs, rills, or seeps.
Along our major streams, aquatic plant communities developed in alluvial sloughs and ponds
derived from surface melt or ff/butary streams. Dep_ding upon the groundwater conl_bution,
aquatic waters ranged from hard to soft, or else they consisted of still-flowing alluvial rearers.
Marsh plant comrmm/ties generally occur along the transition behveen aquatic communities
and drier communities, or in large flats that are regularly inundated by shallow surface waters for
much of the growing season. Marshes arc best developed locally in the lake plain, in lacustrine
flats, and along the lower reaches of the Des Haines and Kankakze river drainages. The sedge
meadow, a community with affinities to fens and wet prairies, develops in large, shallow, lacustrine
flats, and is dominated by sedge hummocks. The kinds of surface waters suitable for marshes are
those received directly fixan rain, or as a combination of rain and the essentially clean overflow
from streams fed prevailingly by base flow or snow melt.
Fens are wetland communities that occur in areas where the glacial formations are such that
bicarbonate-rich ground water diseharges at a constant rate and temperature along the slopes of
kames, eskers, moraines, river bluffs, or evtm dunes, or in flats associated with these formations,
provided the material through which the waters traveled is rich in carbonams. _ on the
circumstances, fens can occur where marl is at or near the surface or where peats are constantly
bathed in minerotrophic ground water. Such areas can be wooded or open. Marly fens are
generally found on open prairie slopes, and commonly produce constantly flowing rills discharging
over the surface. Related to these hillside fens are the wooded seeps that occur sporadically on
steep bluffs. As fens become peatier, there is a tendency for cation exchange to damp ofl_ causing
ciretunneutral or even acidic conditions, which can occur in the flat, black-soft prairies and in
certain morainic depressions.
As the cation exchange capacity damps off further, bog conditions can begin to develop.
Commonly, the pcatland floats on a minerotrophic head of water. The deeper roots are thus
exposed to calcareous or dreum_utral conditions, and the shallower roots are imbedded in the
upper sphagnum mat, probably in a more acidic environment. In large basins or in areas where the
influence ofminerotrophic waters is insignificant, acid bogs can develop. Related to the acid bog,
often in sand fiats or basins, are floating sedge mats that rise and fall with the water table.
Swamps are wetlands characmrizzd by trees growing in large flats or basins that are poorly
drained; most of the water kaves through evapotranspiration. They ca, occur in the backwaters of
large, slow-moving rivers, such as the Kankakee, or in wet sandy flats in the Kankakee Sand
Section south of the Valparaiso Moraine. They can also occur on moraines in wet depressions.
North of the Valparaiso Moraine, in the lake plain, they are best developed in the large flats behind
the high dunes, where lies one of the richest and most complicated forested systems in our region.
It is characterized by a complex hydrology and is interspersed by gentle rises, shallow depressions,
and hummocks, and consists of an/nseparable mixture of wooded fen, bog, and mesic forest.
It is important to understand that the clear line of demarcation (edge) we often search for and
identify between upland and w_-_dandhabitats in contemporary landscapes is of far less importance
in the natural landscape, where the wetland/upland distinction is highly undifferentiated. Such
concepts as wetland edge are more artifacts era regulatory mandate than observable
manifestations of the natural landscape.
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REGIONAL HYDROLOGY
In natural areas, the primary recharge occurs in upland to mesic habitats, and discharge can
occur anywhere along the spectrum from higher to lower gradients, depending on the relationship
ofgeology,so_, surfaceand groundwatergradients,and otherfactors._ theecological
att_butesofa landscapemediatedby a combinationofflora,Jhana,soils,and geology,suchthat
groundwaterwas thedominantform ofhydrology,as onceoccurredthroughoutmost ofIRinoisand
theupper Midwest.
At thetimeofEuropeansettlement_heIllinoisRiver,drainingmore th_none halfoftheland
within the state oflllinois, was virtually stiU-flowing, with little perceivable discharge into the
Mississippi River. According to Barrows (1910), the average fall between Hennepin and Pekin, a
distance of 55.8 miles, is 0.82 inches per mile. "The/]linois is a river of rela_vely insignificant
volume. Its natural low-water discharge is but a small fraction of that of the upper Mississippi and
Ohio rivers. The nearly level channel and the small volume result in a very sluggish river, which
has been described as a stream that more nearly resembles the Great Lakes than an ordinary river,
and again ns one that partakes more of the natttre of an estuary than of a river."
Consider these accounts of the now beleaguered lllinois River, once one of the most beautiful
and biologically fecund rivers in North America.
The placid Illinois traverses this territory in a southwestern direction, nearly 400
miles... Unlike the other grea_ rivers of the western country, its current is mild
and unbrokenby rapids, meandering at leisure throughone of the finest countries
in the world.., upwards of 400 yards wide at its mouth... The banks of the
Illinois are generally high. The bed of the river being a wlfiW marble, or clay, or
sand, the waters are remarkably dear. It abounds with beautiful islands,... It
passes through one lake, two hundred and ten miles from its mouth, which is
twenty miles in length, and three or four miles in breadth, called lllhois Lake
[lake Peoria] (Brown 1817).
The Illinois river.., presents to the eye a smooth and sluggish current, bordered
on each side by an exuberant growth of aquatic plants, whiel_ in some places,
reach nearly across the channel. We soon found the water tepid and unpalatable,
and oRentimesfilledwithdecomposed vegetation...There isperhapsno stream
in America whose current offers so little resistance in the ascent... Both banks
are bordered by a dense forest of cottonwood, sycamore, and other SlX_es
common to the best western bottom-lands. Of the fertility of the soil, no person of
the least observation can for a moment doubt... (SeheoleraR 1821).
We have seen nothinglike thisriver that we enter,asregardsits fertility ofsoil,its
prairies and woods; its cattle, elk, deer, wi/deats, bustards, swans, ducks,
parroquets, and even himver. There are many small lakes and rivers. That on
which we sailed is wide, deep and still, for 65 leagues. In the spring and during
part of the summer there is only one portage ofhalfa league (Yhwaites 1900, from
Jacques Marquette, around 1674).
It is also significant that this portion oftbe continent, referred to by Transean (1935) as the
"Prairie Peninsula," lies within a physiographic region where the ratio of rainfall to potential
evaporation ranges from 0.6:i to 1:1. In contrast, in regions where the ratios are greater than 1:1,
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thetendency is for mesophytic forest to develop. Tberefore, when Barrows did his study in 1910,
ofthe approximately 37 inches of rainfall that fell annually across north_'t and centzal Illinois,
very little was discharged as surface runoff into the lllinois River. Instead, water either percolated
into the aquifers, discharged slowly and evenly to seepage areas and fens or evapotranspired.
Simple arithmetic tells us that a balanced system receiving a given amount of precipitation per year
cannot continue indefinitely to evapotranspire the same amount and lose an additional amount to
runoff without a considerable increase in dryness.
Weaver and Noll (1935) documented the absorption capabilities of prairie ecosystems and their
unique relationship of water, vegetation, and soils, during their grassland studies. According to
their findings, '_he porosity of... moist grassland soil into which the water sinks is impressive.
It accounts fOr the fuet that on fully vegetated lands practically no erosion occurs except, possibly
during stonm of unusual violence, and even then erosion is seldom serious." In a study involving
interceptometers in Nebraska, they noted that eleven rainfall events over a year resulted in the loss
of about 1% of the total rainfall from a prairie dominated by Andropogon scoparJus Oittle
bluestem grass) and with a slope of five degrees. A wheat field under the same conditions lost
more than seven t_raes _ percentage of water volume, and a fallow field lost more than nine times
that of the prairie, or 10.2% of the rain that fell.
Such observations are further supported by an ongoing study at Iowa State University (Bharati
1996), where, based on eight sampling measurements, a five-year-old planting of Panicum
v_rgatum (switeh grass) exhibited the capacity to infiltrate, un average, more than 7.5 inches of
rainfall per hour; an adjacent rowerop on the same soil irrfiltrmed 2 inches per hour.
WATER IN THE CONTEMPORARY LANDSCAPE
If we wish to influence water infiltration positively, improve water quality, reduce flooding and
restore wetland and aquatic habitats, the intricate surface and groundwater relationships of our
natural hydrology must be understood and incorporated into planning and land use. It is essential
that practitioners responsible for all forms of land use-architects, laadsenpe architects, engineers,
planners, developers, contractors, agricultural producers, and government regulators---cousider the
nataual hydrologic patterns not only of the site, bm also of the surrounding area or watershed.
Stormwater management is a consideration in nearly every development project, but
traditionally, water is viewed either as a burden or as a purely utilitarian commodity. Professionals
are trained to collect and convey surface waters quieldy and efficiently from the site to areas
remote from their purview, presumably to be dealt with by somebody else. They analyze, design,
and construct storm drainage and detmtiunhetentiun systeans that attempt to confine site and
regional impacts of surface water-generated storm flows. It is rare, however, for these evaluations
to consider the natural hydrologic character of the area, or the hydrologic context in which the site
and surrounding natural systems formed over geologic time: lime measured not by decades or
lifetimes, but by thousands of years of system development.
Every tract of land_ no matter how large or small, is affected by and interacts with water. We
are often frustrated by the fact that precipitation falls everywhere, not just in wetlands or in places
designated by engineers and ecologists. Precipitation in the Chicago area amounts to about 37
inches, or about one million'gallons of non-compressible fluid per acre per year. When it falls, two
things can happen. It can infiltrate the soil and become an asset to lecal life, or it can run off and
become a liability to life downstream.
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Site devdoprnent g_y r_ul_ m an increaseof impervious surfacesassochted with the
construction of buildings, roadways, and walks, Even landscapesystems, particularly those areas
dominated by a typical tuff grass lawn, can generate significant volumes of dirty surface water
runoff. Nearly all of the intercepted water is collected and shumed away fi'om the site. Most
development sites contain an extensive, costly storm sewer network that quickly conveys a large
portion of every precipitation event, discharging its flow into the mandatory detention basin, where
its focused eac,¢g-yis released into the nearest stroam corridor, or possibly a larger storm sewer
syst_.
Discharged water carries with it sediments,greases, and oils from roadways and parking lots,
and excess fertilizers and pesticides from conventional lawn care. Other areas have no dctentinn at
all, allowing nmoffto flow uncontrolled and untreated into area sewers or drainage ways. In all
cases, most of it is passed downstream to somebody else.
Much of the water falling on the ambient landscape is no longer able to infiltrate into the
ground, where it once provided a constant source of sroundwater seepage to sustain a stable stream
hydrology, even daring periods ofprolunged drought. Instead of a stable watershed and associated
grocedwatcr hydrology, many systems arc now dominated by erratic surface water hydrology.
Waterways experience rapid fluctuations in summflow velocity and volume, generated almost
completely in response te surface water discMrges. 1"heforce of these combined stormwater flows
is focused c_ a landscape, with its inherent soils, fauna, and flora, formed with a completely
different type of hydrology. The erosive power of this shiR in hydrology is impressive.
Drainage ditches are gouged into the landscape where no surface drainage existed before. The
collective runoff acts to carve out existing streams and rivers, resulting in deeply incised stream
banks, subject to constant erosion and sedimentation at rates not scen since the glaciers receded.
The loss of infiltration and groundwater recharge in the surrounding watershed, coupled with the
depression of normal water levels in the stream system, combine to lower the regional water table,
and starve the stream during periods of drought. On the opposite extreme, intense periods of
rainfall, once mediated by a landscape highly capable of absorbing and using the water as a
resource, now regularly result in flash floods in areas that were not historically subject to flooding.
The economic, environmentaJ, and cultaral impacts of flooding are significant, and often
catastrophic.
The instability of streamflow, coupled with degraded water quality, make it difficult for
aquatic life to adjust. Desirable species of fish, birds, and other aquatic organisms must struggle
for survival in a stream system that may experience virtual or complete desiccation during dry
periods that exhibit increased water temperature and altered water chemistry, including low
dissolved oxygen. Habitat availability becomes critically limiting to many species.
Whole sections of stream bank become overgrown with dense stands oftrces and shrubs,
effectively shading out the deep-rooted perennial foths and grasses that are necessary to stabilize
the soil layer. With the loss of a deep-rooted cover to secure the soil, the bare ground becomes
increasingly exposed to erosive forces, resulting in accelerated stteambank erosion. A new
industry, streambank bio-engincering, has emerged to deal with this phenomenon. Unfortamately,
many well-designed and pot_tially useful solutions arc likely doomed to long-term failure unless
we find intelligent ways of dealing also with the root cause: mismanaged water.
We have forgotten that floodplains, as we know them today, arc not a nam=al phenomenon, but
an engine*ring term created to describe a zone of flood-prone land that can change just as rapidly
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as the next upstream development. With each passing generation the culture becomes more distant
from reality. Its words take on new meanings in accordance to the real experience of the young,
"River," What image does the word evoke? We picture a long channel, with steep muddy
banks, that surges with brown roiling water after the rains, and during the "droughts," a scarcely
wet ditch with shallow pools of gulping carp, discarded appliances, and abandoned grocery carts.
THE PLIGHT OF WETLANDS
Our society's failure to comprehend and synthesize natural hydrologic processes into all forms
of land use is epitomized by our management of wetlands. It is a common misconception that
wet/and systems throughout our region roly on surfa_ water hydrology for sustenance, or that they
are stormwater dr_ve_ Most modem wetland literature asserts that the basic value of wetlands is
related to their ability to provide flood storage and to serve as a cleansing mechanism for filtering
stormwator pollutants.
Yet, these two factors are most directly responsible for the degradation or outright destruction
of our remnant wetland habitats and the poor performance of most wetland mitigation projects.
Imagine requiring our kidneys and livers constantly to store and filter a random suite of toxicants.
This problem occurs only because we have failed to take advantage of water where it fails, turning
it instead into a destabilizing force to be dealt with elsewhere.
We are aware of no scientific evidence to suggest that naturally occurring remnant or recreated
wetland habitats located through_ut this region benefit fi'om direct surface water discharge and
inundation. To the contrary, there is ovea'whelming scientific evidence that ilhistrates that surface
water inundation of wetland habitats will result directly in their degradation. Research indicates
that changes in water quality, water quantity, and physicochemistry can significantly impact the
function and sustainability of wetland systems.
The USEPA publicafiunNatural Wetlands and Urban Stormwater: Potential Impacts and
Management (1993), summarizes research findings describing stormwater impacts to wetland
habitats. According to this document, changes in vegetative community structure, productivity,
water quality, and hydrology are inseparable. Changes in vegetative community structure appear
to be correlated with the lime of year, water depth changes, and frequency and duration of
inundation experienced in the wetland from excess stormwater discharge (Azous 1991; Cooke
1991; Stockdale 1991; USEPA 1985). Changes in water quality (chemistry and sediment loading)
have the potential to affect the vegetative community sUucture and productivity, thereby reducing
the availability of plant species preferred by fish, mammals, birds and amphibians for food and
shelter (Lloyd-Evans 1989; Mitsch and Gosselink 1986; Wellcr 1987).
Wetland plant species are gcncraUy specific in their requirements for germination, and many
are sensitive to flooding. Homer (1988) found that emergent zones ofpalustrine wetlands
receiving urban runoff in the Pacific Northwest were dominated by the opportunistic non-native,
Phalaris arundinacea (reed canary grass), whereas unimpactcd wetland plant communities were
composed of a more diverse group of native species. Ehrcnfeld and Schneider (1990) discuss the
relationship between stormwater discharge and changes in plant community composition. They
found a reduction in indigenous wetland species and an increase in the colonization of exotic
species due to changes in hydrology, water quality, or both. Van der Valk ( 1991) noted that
wetland species may have limited ability to migrate in the face of persistently raised water levels;
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manysixtiescanspreadonly through vegetative methods under such conditions. The result may
be lowered plant diversity in the wetland-to-upland gradient. This is evident in many remnant
wetland systems, where the lower gradient zones subjected to longer periods of surface water
inundation have exhibited more substantial degradation than the edges of the wetland.
Studieshavebecnconductedtoevaluatehydro-periodimpactson individualspecies.
Stockdale(1991)foundthatTypha spp.(cattails)survivewell.underfluctuatingconditions,and
thatPhalarisarundinaeea(reedcanarygrass)has a widetolerancetowaterlevelfluctuations,
thoughitdoesnotsurvivelongperiodsofinundationduringthegrowingseason.Incontrast,
Carex spp. (sedges)arehighlyspecificwithregardtoby_ologicpreferences.Accordingto
Frederiekson(1982),modifyingnaturalwetlandswithimpoundmentsmay resultinradically
differenthydrologicregimesthatarenotecologicallysound.The introductionfstormwater
runofforwatercontrolobjectives,causinghydrologicaldisturbancesinimpounded wetlands,could
resultinthedevelopmentofstressfulhabitatconditions.
Changes inthepH ofwaterassociatedwithmanagement practicesortheintroductionof
stormwateralsocanhavean e_ct onthebiotainimpoundedsystems.Most organismsare
adapted to function within particular pH ranges, and abrupt or substantial variations in pH can
have adverse effects on aquatic life, usually in the form of reduced productivity and increased
mortality (Newton 1989). Urban stormwater can vary significantly in pH, so the variable nature of
stormwaterinflowcouldresultinabruptchangesm pH inan impoundment. Sinceonlya few
_es can adapttoconditionsofchangingsalinity,pI-I,temperature,and dissolvedoxygen,low
speciesrichnesscouldresult(Devoeand Baughman 1986).Giventhepredispositionfmost
nativespeciestoeitherombrotrophicorminerotrophiconditions(Swinkand Wilhelm 1994),
wetlandsdominatedby waterswithfluctuatingphysicechcmistryand volumesaredepauperatein
species richness.
Another point to be considered is that the environment least capable of handling excess water is
a wetland habitat that is already saturated. This is oRen the ease in detention and wetland
mitigation projects that involve the excavation and creation of emergent and shallow water
marshland habitats that rely primarily on surface water hydrology for sustenance. Except perhaps
for marshes failed pre-jurisdietionally or illegally, the creation of such habitats is not an appropriate
form of mitigation. A wide range of factors must be evaluated to determine the appropriate
restoration or water management strategy for any specific project or site. The solution must be one
that renders the hyrdrologic condition more stable, and reduces runoff waters to a level that fosters
ecosystem stability.
These findings, which are supported by many other studies, help to shape an understanding of
the types of impacts and wetland degradation that are occurring in varying degrees to nearly all the
remnant or created wetland systems throughout our region, partienlarly those that are most directly
exposed to rural or urban stormwater runoff. Changes in surrounding land use and vegetative
cover have altered the natural hydrology of our wetlands from habitats formed and sustained
almost completely by groundwater discharge and direct precipitation, to wetland systems almost
totally dominated by" surface water hydrology.
As a result of these changes, increased runoff exposes surrounding wetland systems to
periodic, repeated inundation. With accelerated erosion, surface water flows carry sediments that
are then deposited within the wetland, altering the chemistry, nutrient cycling, root zone,
germination conditions, and other critical growth factors. The combination of excess ponded water
and sedimentation result in the obliteration of the more conservative native wetland species, those
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plantswith strict physiological parameters that constitute complex systems. The high diversity of
species that favor isothermic, groundwater-fed alknlme conditions and a vea'y specific hydrological
regime yield to a few weeds such as Phalaris arundmacea (reed canary grass), Typha spp.
(cattails), Phragraites australis (common reed), Lythrum ,alicar_a (purple loosestrif¢), and a
handful of other species.
This default weed flora is tolerant of direct surface water inundation, rapid fluctuations in
water levels, poor water quality, and sedimentation. The tremendous biodiversity, system stability,
and biological function of our region's natural wetland habitats axe lost.
THE "OUTDOOR RUG" PHENOMENON
A tmdemmk of nearly every cnlmral landscape across the country is the turf grass lawn. The
aesthetic dictated by the lawn implies a landscape that requires regular watering, yet can never be
wet, that must at once be short, yet lives on fertilizer. The landscape is essentially designed to
divest itself of water and resources, the two input components it needs most. This is the legacy of a
cultural attempt to create a water-loving landscape that cannot abide water.
To achieve this design, the topsoil is typically removed, the underlying clay is compacted and a
thin layer of topsoil and sod is rolled out over it. Such sod commonly consists of Kentucky blue
grass, Poapratensis, which is not native to Kentucky or even the Americas. In the typical context,
the root system is but a few inches deep, and the whole layer represents little more than a drug-
dependent "rug" with an exaggerated floor pad. Because water cannot penetrate the clay floor and
the shallow root system will die flit sits in water, the "floor" is tilted at no less than a 2% slope,
often a requirement in local ordinances. More expensive or elaborate designs will include bumps
or berms placed artistically throughout the landscape, and storm drains situated cleverly so that
water drains quickly fi_m the site, discharging into detention basins at all deh_oerate speed.
Current fashion makes it important to maintain the height of the Kentucky blue grass as low as
is physiologically possible and still have something that looks like a green rug. This requires
virtually constant mowing, lest grass blades here or there get taller than others. Mowing, ofitsol_
might be relatively harmless if it did not use fossil fuel in unremediated internal combustion
engines. For every gallon of gas burned, about 15 pounds of various oxides (mostly carbon
dioxide, and other worse things), which the eoosystem of the earth has not seen since the Palcozoic
(200 million years ago), are produced and given over to our atmosphere.
Since it is colturally important to grow Kentucky blue grass short, it must be fertilized
regularly, which makes it grow fast, so that it must be mowed often. Inasmuch as no other living
things are allowed in the lawn, the full aesthetic requires the application of as much broad-leaf
herbicide and pesticide us the landscape maintenance budget will permit. When it rains, water
quickly sumrates the rug, inducing ranoffthat begins its course down the slope, carrying with it
herbicides, extra fertilizer, and anything else added to the lawn.
To oontrol the flow into local streams, engineers and designers of such landscapes have
fashioned huge holes in the ground placed t,%Xieally to receive such waters and any toxicants,
pollutants, or unused nutrients. There the water sits, its volume and any dissolved or suspended
components to be metered into the nearest stream. Water from such landscapes l_oughout the
watershed accumulates in massive storm surges, filling the rivers with filthy water, eventually
passing it along the Mississippi River to the Gulf of Mexico.
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This regular movement of huge volumes of dirty water into the estuarine regions of the
Mississippi River delta is contributing to a catastrophic decline in the productivity of the spawning
grounds of the Gulf of Mcxice. Meanwhile, having sent our rainwater downstream, we no longer
have the water to recharge our landscapes. Since water continues to evaporate and transpire, our
landscapes are soon dry and sear, often within hours of the last rain. The solution, inevitably, has
been to install expensive irrigation networks to mine water flora deep within the ground, a supply
that is the largess of a landscape far away that still infiltrates and stores water in net amounts.
This contrived "living" rug phenomenon has lead to a curious infi-astruetural aesthetic: few
other living things are acceptable on the rug. Only certain shrubs, planted in artistic groupings of
5s and 7s, and even-sized, loUipop-shaped trees planted in rows are allowed. Expensive plantings
include huge clumps of mulch placed in small rings at the bases of the trees and shrubs. Trees
gxowing in clayholeson bumps commonly do notlivelong,partlybecausetheholeshave either
toomuch ortoo littlewaterinthem. Inordertoforestallthemortalityofill-fatedtreesplantedout
ofplace,a new industryhasdevelopedtoprovideunderdrainagefortheclayholes.The relevant
pointhereisthatsuchtreesand shrubsarenotreallyaliveinthesensethattheyaxemembers ofa
community and participateintheannualreplicationa d stabilityofthatcommunity.
Otherthanmowing, fertilizing,and pesticidingtheonlyhuman involvc_nentinsucha
landscapeconsistsofworkerswho replacedeadtrees.Such landscapesarelargelydevoidofother
living things as weft, save, perhaps, gaggles of sedentary urban geese that have lost the capacity to
migrate .... but not the capacity for other bodily functions.
Consideringthesterility and lifelessnessofour contemporarylandscapes,one couldgetthe
impressionthatour cultureregardstheoutdoorsaslittlemore thanlivingrooms tobe designed
onlywithattentiontothevagariesand vicissitudesofthedesignaestheticofitsday. The peopleof
thecultureno longercan seethattherereallyissuchathingasan outdoors,orthatitmatters.
Nevertheless,waterremainsa realthing,a noncompressibleitemthatflowsdownhill.The more of
it there is, the greater the volume; the greater the volume, the greater the potential flow energy.
The greater the energy, the more resources it can carry with it. Water is one of the few resources
that winds up on the top of the hill free, as a result of evaporation and condensation, rain, dew, or
snow. Other resources, such as nutrients and soil, are less easily restored to the top of the hill. For
them, the energy required is not sunlight energy, which mediates water restoration, but some other
energy source, and, on the scale of the human lifetime, usually one that involves money and labor.
Water flowing downhill and carrying resources with it leaves the top of the hill bercrR of
resources, and render the bottom of the hill surfeited with them. The same force that brings water
flee to the top of the hill enforces evaporation potentials such that, in the Chicago area, about one
million gallons of water are evaporated from each acre per year, which is approximately the
amount that falls annually. The first principle of ourcontemporarycultureseemstobe: getas
much water out of sight as fast as possible. Depending on local ordinances, the rate of disposal
can vary, but all of it must leave. Just how the downstream neighbors handle it is their problem.
It is not sufficient, once the liabilities assodaIed with the contemporary aesthetic are
understood, simply to stop all the mowing, watering, fertilizing, and pesticiding, and "let nature
takeitscourse."Thisconternporarylandscapehasnowhereneartheslabilityorbiodiversityo
coalesce into a serf-sustaining, self-repliea1_g ecosystem. If current human involvement were
simply to disappear, the landscape would not "succeed" into some pre-Columbian Eden. Rather, ff
the Kentucky, blue grass went unmowed, a few other weeds like bull thistle and dandelion would
flourish along with the grass for a few years, eventually giving way to weedy shrubs and trees,
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such as bockthom, box elder, Amur honeysuckle, and black locust. Over time, the few ground
cover weeds would be shaded out, soil would erode, and the roots of the trees and shrubs would
become exposed and begin to topple. There would be few butterflies, birds, or anything else, other
than perhaps some roving gangs of starlings feeding on box elder bugs. All the while, water, soil,
and other resources will run downhill, polluting the rivers.
It should be noted that the authors are not opposed to the use of tuff grass lawns. There are
many useful applications for tuff grass. We are opposed, however, to the contemporary mores that
demand we default the entire outdoor landscape to tuff grass, particularly when other landscape
treatments are available that are far more ecologically and economicaUy sensible.
What would be so wrong, so unattractive, so heretical to look out upon, indeed, walk within, a
landseape inhabited by a profusion of native grasses and sedges, replete with comely perennials
and colorful butterflies, infused with flowering shrubs, and dominated here and there by groves of
trees - trees with futures? Would it be so radical to propose that trees be flee to grow branches in
whatever manner the habitat permits, and to grow broad, expansive root systems with a diversely
populated rhizosphere rich in water and mycorrhizal fimgi? Would we be so unable to
countenance clean streams and rivers that flourish with fish and mussels and abound with birds?
THE AGRICULTURAL DILEMMA
Water innearbyagriculturallandsisdisposedofjustas foolishly.Prairielands,withtheir
deeprootsand waterholdingrootsysten_,oncestorednetamounts offixedcarboneachyearin
thecreationofdeepblacksoils.Very littlewaterranoffthesurfaceoftheland.Most ofthewater
eithertranspiredthroughthelivinglissuesofhundredsofdifferentspeciesofplantsorseepedata
constant rate into the groundwater, only to discharge finatly in fens and springsfarfrom where it
fell. The richness and fertility of Midwestem soils owes its properties to the hydrology of the
grasslands, where subterranean reduction exceeded oxidation.
Weaver and NoH (1935) described the erosive effects ofti/lage on pralxie soils.
•.. on bared or sparsely vegetated slopes both run-off and erosion may occur after
relatively light showers. It soon becomes clear that the most important factor
tending to decrease erosion in non-tilled lands is the maintenance of a plant cover.
The quantifies of water lost during torrential rains even from small areas are
impressive and naturally lead to calculations of the amounts running off fi'om
whole hillsides, the total amount of soil removed, the effects of this run-off in
forming gullies and ditches, and of the sediment finally silting up the fertile
lowlands. The water is lost to ground storage; the deepening of gullies and ditches
lowers the water table, which results in a constant tendency of the water in the
upper layers to sink to lower levels. The habitat is gradually changed. The hard,
compact, poor absorbing surface leR after severe erosion is always impressive.
That the water holding capacity is reduced is not di_cult to understand...
erosion can be held largely accountable for disastrous floods, on the one hand, and
drought on the other.
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This is hardly a new phenomenon. Amos Sawyer (1874) noted that:
During the last twenty years our climate [m Illinots] has been slowly but surely
changing from wet to dry.... But the most important agent [of this change]-one
that is yet to produce greater mischief--seems to have escaped [our] attention: it is
the aqueous. The chemical and mechanical effects of this agency arc constantly at
work, and the result is plainly visible in the deepening of the channel of all our
small streams. [It] is hard at work night and day, summer and winter, overcoming
every obstacle placed by nam_ or man to impede its progr_s. The work marked
out for it to do is no less than the complete drainage of the ponds and lakes of our
prairies: and so surely as the world stands, so surely will the task be accomplished.
•.. Every little streamlet has its miniature Niagara Falls: but, unlike their giant
relation, they arc making visible progress every year, and are consequently
(strange as the language may seem) more instructive. The 'hard*pan,' which only
yields after repeated blows fTom the sturdy laborer's pick, and grinds off its steel
at the rate of two inches per day, crumbles and gives way under the combined
agency of frost and water, the largest m_s in the forest yield to the conquering
ele*uent .... Every little _et is bringing its bed down to a level with its
parent stream, and the merry rippling of their little cascades greets the car on
every side, and tells you in language not to be misunderstood that they will in time
accomplish the work allotted them to perform-the thorough draiunge of the land
_rongh which they pass.
Illinois's topsoil, once fertile beyond imaginafio_ now chokes the last of life from the Illinois
River. Dcmiasic and Bhowmik (1987) note that the average depth of Lake Peoria in 1903 was 8.0
feet, but by 1985 it was no more than 2.6 feet deep. The huge fishery along the Illinois, which, in
1908, at its peak yielded 24 million pounds offish, by 1964 yielded only 1.5 million pounds (Emge
et al. 1974). The mussel-fishing industry, once huge, no longer exists. The reasons for this decline
are many and complex, and Blinois biologists have been writing about the effects of man on the
/llinois River for many years (Bellrose et al. 1979; Mills, Starrett and Bcllrose 1966; Starrett
1972). For the first half of this century, the Peoria lake filled at a rate of about 0.05 foot per year,
which was too fast to sustain a diversity of life forms. From 1965 to 1975 it was filling at a rate of
0.1 foot per year, and from 1975 to 1985 the Lake Peoria section of the Illinois River was gagging
on 0.12 foot per year.
The Heartland Water Resources Council estimates that by the year 2040, Lake Peoria will
have vanished as a water body, leaving little more than a narrow and muddy navigation channel.
Mike Platt, executive director of the council, sees a grim future, the lake having "turned into willow
thickets and mudflats by 2016, swarming with mosquitoes, with only a narrow, muddy barge
channel open for boating. Marinas will have become ghost towns. Waterfowl will have fled and
fish will have declined. Property values will have plummeted. What 'will properties along the river
be worth when (people) look out over willow thickets and mudflats?" (Peoria Journal Star, August
7, 1996).
Soil erosion and hydrologic alterations to the landscape associated with conventional tillage
practices trigger other detrimental side effects. A recent SCS study (1990) concluded that, of the
original average 18 inches of topsoil across the state of Iowa at the time of settlement, 10 have
been lost to wind and water erosion, and that, of the remaining 8, half the tilth (related to soil
organic carbon) is gone. When soil loses tilth, it loses its organic matter, and therefore its ability to
absorb water. The corollary to lost water absorption is increased erosion, and therefore
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exaggerateddivestment of erodible resources, which then accumulate in somebody clse's back yard
inamounts toogreattobe useful,ifnotactuallydestructive.The long-termconsequenceson both
thelocaland broadereconomy are frightening.
As the water in the soil is drained away, the reduction/oxidation relationships change
dramalically. Whereas once the prairies held their water, and carbon was fixed beneath the surface
in net amounts, annual row crop tillage now causes carbon to he oxidized more rapidly than it is
fixed, a situation exacerbated by the constant drain of water through the tile systems and into the
ditches. Consequently, during each growing season, carbon dioxide that was fixed miUenia ago is
now released into the atmosphere in amounts greater than it is taken up, potentially contributing to
theproblem known as global warning. This net release of soil organic carbon (SOC) is not a
minor concern. Rec_ studies on the amounts of carbon stored in the Conservation Reserve
Program(CRP), in which dcep-rcoted nativegrassesareplantedinsomeofthelessproductiveor
more erodiblesoils,haveshown thatnearlytenyearsofSOC storagecan be oxidizedwithina
singlegrowingseasonaftertilling.Theseamountscanbe impressive,sincelandinCRP, overa
broadgeographicarea,can gainan averageof0.5tonsoforganiccarbon/acre/year(Gebhartetal.
1994).
Water isevenoverlookedasa factorintheinterpretationofnaturalareas.Ina polemicon the
management of remnunt natural woodlands in illinois, Wilhelm (1991) points to the hydrologic
changes occurring deep within the shade of Midwestern woodland areas. Much of the change can
be atlxibutedtothecessationofannualfire,whichwas practicedby thenativepeopleformillennia
beforeEuropean settlement.
Already... where shadehas become themost extremeand herbaceous
grotmd-layerthethinnest,theforestfloorisopentosheeterosion.Itisevident
thattheincreasinglyspecies-poorcommunity ofthe[woods]no longercan hold
wateror soil.Recentand dramaticincreasesinthenumber,depth,and widthof
erosional ditches, though not yet quantified, are obvious to those who have been
watching.Itisyettobe deteuninedjusthow much waterisnmning offtheslopes,
butindirectevidencesuggeststhatitisa significantpercentageoftheannual
precipitation...Becausesummer and fallvegetationon theforestfloorofthe
[woods] is sparse, much annual precipitation sheet-flows toward ever deeper
erosional ditches and carries with it soil, native plant seeds, and diaspores. Tree
buttresses axe wholly exposed and some have been undercut by loss of soil. Many
small maples arc undercut and propped on their roots, 5 em or so of soil having
washed away since their germination 10-15 years ago... Although woody
mesophytes are the prevailingspeciesatthistime, simple arithmetictollsus that
no balancedsystemreceivingagivenamount ofrainperyearcan continue
indefinitely tocvapotmn_ire the same amount and lose an additional amount to
runoff. Indeed, as the water table lowers these mesophyms will be less and less
able to draw upon the deep ground water accumulated in the presettlement
[period]. Droughts and episodic rainfall events inevitably will begin to take their
tollon a systemthathasbecome overstockedwithphrcatophytes[water-loving
plants]and no longerhas sufficientmcuns forholdingprecipitation.The
cumulativenegativeeffectsofsuchnaturalsystemcollapsesaxenow felt
throughoutthestreamsand riversoftheprairieprovince,ultimatelytodegrade
and diminishestuariesoftheMississippiRiverdeltaregion,spawninggroundfor
many fishesoftheGulf ofMexico.
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Hydrological impacts associated with shortsighted land management practices are not limited
to the Midwest. Note the following citation:
The trees are large and noble in aspect and stand widely apart except in the highest
parts of the plateau where the spruces predominate. Instead of dense thickets
where we are shut in by impenetrable foliage, we can look far beyond and see the
tree trunks vanishing away like an infinite colonnade. The ground is unobstructed
and inviting. There is a constant succession of parks and glades-dreamy avenues
of grass and flowers winding between sylvan walls, or spreading out in broad open
meadows. From June until September there is a display of wildflowers which is
quite beyond description. The valley sides and platforms above are resplendent
with dense masses of scarlet, -ignite, purple, and yellow. It is noteworthy that
while the trees exhibit but few species the humbler plants present a very great
number beth of species and genera...
Dutton (1887) wrote this in his physical geology report on the Grand Canyon district in
Arizona. Since then, overgrazing and fire suppression have so depleted the Colorado River
watershed of its capacity to absorb water that the dramatic topography is able to conduct massive
amounts of precipitation rapidly to this once beautiful canyon. The irrmaeaxseflow energies and
scouring capacity of the water have rendered the canyon little more than a deep and wondrous
landscape, bereft of the verdure described by Dutton. The uplands, once blessed with the deep root
systems of bunch grasses and many flowers, are now heavily eroded and largely defaulted to
oompacted soils, shallow-rooted Asian breme grasses, and sage-brushes.
Consider the plight of the western valleys and bays. Currently, stands of pine, juniper, or oak,
undisciplined by regular controlled burns, according to the custom of the native peoples, become
ever more dense, and their leaves accumulate for years beneath them, unable to decompose as fast
as they fall in the dry climate. The leaves shade away the ground cover vegetation, and therefore
reduce the slopes' capacity to hold water. Finally, when the winds are high and the hunu'dities are
low, the inevitable uncontrolled fire starts, with catastrophic results. The heat produced is
tremendons-many trees are killed, the ground is laid bare, and life and property are lost. When the
rains come, waters flow freely over the erosive, exposed soils, and fill the streams with brown,
scouring roiling waters that immediately debauch into the bays, befouling them as well. Soaked
slopes without a stabilizing root architecture slip away, carrying everything upon them, including
housesand roads.
Imagine the coastal ranges and the Sierras of the western states, currently so bedeviled by
catastrophic wildfires, mud sfides, and water shortages, again replete with healthy pines,flower-
rich slopes and chapparals, and streams again filled with ba.m flow waters. Today, people fear the
fires and resent the mud slides, complain of water shortages, and decry the pollution of the bays, as
if there were nothing that could be done about it. Attentiveness to the fire practices of the native
people, the natural hydrology, and the local ecology could be incorporated generally into all
manner of landscape designs to render a land rich in flowers, safe from uncontrolled fares,
unsusceptible to mud slides, and nurturing to the major rivers and bays. As the awareness and
correlative ethics of the people grew, so also would the health and safety of the land.
THE NATURE OF LANDSCAPE EVOLUTION
Impacts to historic biological systems, as a result of processes associated with European
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settlement, have occurred with a magnitude and rapidity without precedent in the history of the
continent's biota. In plant communities, for example, there is a striking difference between areas
inhabited by a full component of locally native species and those inhabited predominantly by
weeds. The conservative systems contain native biediversity that is suited to the processes, and
they will exhibit long-term stability.
Weed communities, by comparison, are adapted either to catastrophic disturbance or the kinds
ofactivitiesa sociatedwithtraditional culturalandscapes.These weed communitiescontain
neither the biodiversity nor the aggregate adaptive ability to coalesce into self-replicating,
sustainable systems.
In our contemporary, fi_gmented landscapes, the eenservanve elements of our mauve systems,
supplanted in place, have neither refuge, effective migration mutes, nor the time to adapt or move•
Rather, their populations are decimated time and time again until their local extirpation or ultimate
extinction oceurs. The destiny of many systems dominated by weeds is further destabilization,
during which resources such as water, soil, and nutrients are oRen lost at rates faster than they are
replaced (Swink and Wilhelm 1994).
RESTORING A CULTURAL RELATIONSHIP WITH THE LAND AND WATER
What do we mean when we say we want to restore the landscape, or restore the health of the
earth? What is it that nceds to be restored? How do we know when the land is healthy? Such
questions can be hard to answer for a people who have become so distant and removed from the
idea that their relationship with the earth is integral both to the long-term perpetuation of their
culture and the renewability of the earth's living surfuce.
One way of approaching the answers to these questions in human societies, for example, is to
regard a culture healthy so long as it continues to renew itself with each new generation of
individuals and families. The health of a enlture is dependent upon the beliavior of the individuals
within it.
Each individual is born with a unique combination of genes that the culture has never
experienced before, and is born into a time and circumstance that has never been before or will be
again. Individuals are reared in the ways of their people by the family within the culture, and draw
strength and experience from the lmowledge and wisdom of their elders.
With an eye toward tomorrow, these elders have tested the knowledge and wisdom of their
forebears, made scarcely detectable modifications in response to their own experience with their
people and their land, and passed it along to young ones. In this way, the health of the culture is
assured, as the people, utterly respectful of the experience of the past, respond to the subtle
vicissitudes of an ever changing earth, so that their culture might perpetuate itself and replicate the
full potential ofhuman experience with each passing year.
Take the metaphor of the Turtle Mother, as propagated by rnany of the native peoples of
eastern North America. The elder tells the story, a care-worn hand touching the shoulder of the
young one. 'Tne earth is on the back of the turtle. So goes the turtle, goes to earth." The young
one can see that if lie befouls the waters wherein the turtle lives, so also he befouls his own world.
If the turtle dies, so also the people die. The circle of life is broken, and the earth falls offthe back
of the turtle.
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Soit is with thc ecosystmm of tbe _-th with which humaa cultures iatc_act. Tbe warp aad
w_ of lifo and human cukure on any reranant _ of tbe _rth is unique to th_ enrth. No other
complex ofg_tic expressions has such an experience of the singular geological, historical, and
climatic definition of a place as do the organisms that have long residency in it. With each passing
s_son them is a propagation of young with genes that are at once nearly identical to those of their
parents, yet manifesting combinations orgies that have never b_n bdore. With the inborn
"experience" of long-time residency m their habitat, the next generation is at the same time
equipped to accommodate subtle shifts in climate and the gradual changes brought on by
mountainsand seasrisingand falling.
This c,oevolution of life forms with the geological and meteorological transformations of the
earth occurs at a time scale that is inextricably linked with the regular cycles of the earth around
the sun, and the lime periods necessary for individuals of populations both to transmit the
experience of the place to subsequent generations and yet to al/ow small genetic changes to satisfy
subtly new conditions.
Rates of change in human cultures and ecosystems are buffered against catastrophic collapse
by an internal diversity that works to protect the whole against the development of exaggerated,
untested individual behaviors or genetic malformations. Without such prot_uns, rapid, system-
wide ehang_ can cripplethesystem's ability to renew itselfand conserveitslocalknowledgeofthe
place.
The health of an ecosystem or a culture degrades in accordance with the degree to which it
destab'dizes or simplifies itself, and there comes a time when there is not enough divers'Ry within
the system, with either enough memory of the past or enough potential for the future, to continue.
The evolution of a system so compromised ceases.
Establishing a sustainable relationship with the living earth requires the reintroduction of a
capadty for change. Water out of place is a prtmary agent in both cultural and ecological
instab/lity; therefore, our relationship with water is related to our ab//ity to sustain a culture and
the culture's ability to sustain the living fabric of the earth.
THE CHALLENGE TO OURSELVES
We believe that sustainability is an ovemrehing principle for all land use. To support the
hydrologic cycle, ecosystem stability, and other critical natural processes, it is necessury to
consider local, regional, or even global issues on land use of all sizes. In contrast to a sustainable
approach, much of our contemporary infrastructure and conventional planning methodologies are
products ofa contrived visual aesthetic with little understanding, relationship, orgrounding in the
unique realities of place.
Such methodologies represent a cultural indifference to the functionofnaturalsystems, or even
the energy required to maintain this infaastmeture, much less any long-term consequences. This is
especially true with respect to the dynamics of water. Site planning and development, as a whole,
must evaluate local natural systems and integrate their essential aspects into problem solving
techniques, such that design is based on historical patterns of terrain, water, and climate.
A primary obstacle facing sustainable planning and design is that no one professmn has the
depth of training and skills necessary to do it alone. Sustainability requires a multi-disciplinary
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approach.Traditional academic degrees and professional training lead us to bcheve we have
earned the competence to solve very specific types of problems. As David Orr (1995) points out:
"_fbe ideal of a broadly informed, renaissance mind has given way to the far smaller idea of the
academic specialist."
To overcome this impediment, the challenge to planning and design professionals is to
synthesize a broad speetnnn of expertise. The leaders of future sustainable development must be
able to f_ilitate a dia.logue _ enviromental seieatists, l_Jldscap¢ arc_, engineers,
builders, planners, architeas, local, state and national decision makers, and a public that expects
quality of life to be supported by its environment. It is encouraging to see that the seeds of
sustainable planning, design, and development are emerging from a variety of disciplines.
If we are to shift toward sustainability successfully, we must first address several basic
shortcomings that are pervasive in the planning and design professions, including landscape
architecture. Design professionals must learn to recognize the drawbacks associated with
continued reliance on the standard def_lt, an unwieldy combination of visual aesthetics.
"If it comes down to a decision between good design and the environment, I'll always opt for
good design." Thus proclaimed a design practitioner in one of the professional design journals
several years ago. Tiffs is a curious, disturbing statement, but unfortunately, it is a sentiment too
commonly expressed among contemporary design professionals. How do the criteria for "good
design" differ from those for '_ae environment"?.
What is the controlling factor in aircraf_ design-performance and safety, or just aesthetics? Is
not the performance of the land ou which we live and depend jnst as important as the performance
of a transportation vehicle? A safe, high-performance airplane is inherently attractive. So also
would be a building and landscape well integrated into theplace.
Sustainable design is more than artwork, and more than a painting or a piece of sculpture. It is :.
the achievement of artistic goals wiflt_ the parameters set by the chain of an unfolding past and
future. Every form of development on the land, no matter how small, requires an understanding of
the relationship between land use and its impact on water and other resources. The implications of
this understanding must be disciplined by a cultural ethic that mandates a response that
accommodates ecological and cultural stability.
Fellow humans have voices, and are subject to whims and temporal urges. They have faces
and money. Too often it is easy to be seduced into believing that the exigencies of the day are
paramount. Few people see the faces of plants and animals. Plants and animals have no mon_.
Yet, attentiveness to the exigencies of their survival is profoundly informative in regard to the
requisite relationship we must develop with the living earth.
Building a sustainable relationship with the living earth requires that our actions be grounded
in environmental re_dities. In a culture-driven society, this requires an ethic. Singe the beginning
of the Holecene, and perhaps for much of the Quaternary, an important component in the shaping
of the landscape has been mankind. Human beings are governed not only by random interactions
within the ecosystem, but by choice. Fundamental interactions such as predation, competition, and
foraging are complicated by the fact that humans can dec_de how to act, oi_n with no immediate
ecological parameter coming to bear on this decision, other than a human ethic.
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Accordingto Leopo|d (1966),
All ethics so far evolved rest upon a single premise; that the individual is a
member of a community of individual parts. His instincts prompt him to compete
for his #ace in the community, but his ethics prompt him also to cooperate. The
land ethic simply enlarges the boundaries of the community to include soils, water,
plants and animals, or collectively: the land. We canbe _hical only in relation to
something we can see, feel, und*rstand, love and otherwise have faith in. A land
ethic, then reflects the existence of an ecological conscience, and this in aim
reflects a conviction of individual responsibility for the health of the land.
The design of environments where humans and other organisms interact, where actions create
reactions, where the future is bui/t on an understanding and appreciation of the past, requires that
good design and the envimnmeut be syaonymo_. Regardless of scale, the design of sustainable
environments means facilitating human purposes in concert with natural processes.
Once we understand the realities of place, there are infinite opportunities for creative
expression; true design freedom is possible only within these limits. Since every place is unique,
every design will require new creativity, innovation, and technology. A new aesthetic,
encompassing every aspect of infrastructure, will emerge as we become more successful at
designing whole systems. This requires a design process based on the intercolmection of natural
systems, and an increased understanding of the relationship betw_m an individual site, the
mounding region, and beyond. The products of such design will be both visually interesting and
sustainable ffthey integrate basic physical and behavioral factors into the solution (Patchett and
Wilhelm 1995).
As our awareness of the reality of sustainability extrands , the attributes of environmentally
grounded design will be simply and dearly expressed, without hindrance to a formal and purely
aesthetic design paradigm. As Orr (i 995) contends, "When human artifacts and systems are well
designed, they are in harmony with the ecological patterns in _¢nich they areembedded. When
poorly designed, they undermine those larger patterns, creating pollution, higher costs, and social
stress."
In our opinion, if sustainability is to be achieved, it will require a collaboration of phi/osophy,
science, ethics, and creativity. Water management is a key touchstone of sustainability. There is
no other resource or form of energy, with the ability both to sustain or destroy, more powerful than
water.
SUMMARY
We were dismayed, although not surprised, to hear the conclusions of a recent report presented
to the president of the United States by a so-called "flood expert," proclaiming that floods are a
natural phenomenon, and that nothing can be done about them; that we can only plan ahead to save
lives. To the contrary, floods, as we know them today, are not a "natural" phenomenon. In
presettlement landscapes in the Midwest, the only substantial form of flooding generally occurred
during the spring snow melt, when grounds were still frozen and incapable of absorbing the
meltwater. It tended to create expansive, placid, still-flowing pools, quite a different form of
hydrology from the snow melt dyna_e in today's urban, suburban, and rural landscape, the
volumes and characteristics much altered by numerous hydrologic and hydraulic modifications in
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theland.
Until our people can compreh_d that the devastating floods of 1993 in the Mississippi River
valley were not caused by an unusual and excessive amount of rainfall, but rather, by an unusual
and excessive amount of rain falling on a landscape sorely needing water, but stripped of its
capacitytoabsorbit,bothdroughtsand floodswillcontinuetobecome more frequentand
catastrophic.
A principalcauseofmany ofourwaterproblemsisdirectlyrelatedtotheself-deceptionbuilt
intolanduse policies ofallkinds. Many policiesconsistofagendasthatarecharacterizedby
tmrelatedvaluesand narrowlyfocusedpriorities.For example,localstormwatermanagement
ordinancesroutinelyfocuson waterquantityissues,becausemany votersliveinflood-proneareas.
Such ordinancesreflectlittleunderstandingof waterqualityortheimplicationsofhow wateris
dispersed throughout file landscape, because few voters are aware ofthe ecology of water so long
as it is not in their basement or inundating their roads.
Decisions made in such contexts may appear to be economically sound because they are
supported in part by a series of federal, state, and local programs, but the long-term economic and
ecological consequences of such actions are rarely recognized. A redirection in these programs
that integrates sustainable economic and environmcatal objectives will give decision makers better
choices and solutions.
Another barrier to sound policy is a lack of knowledge within the citizenry and their elected
representativesregardingtheir environment and sustainable economic alternatives (DuPagc
County Environmental Commission 1993). No one factor will guide future sustainable land use
and site development more than education. Making informed decisions is paramount to preserving
the quality and quantity of the earth's resources.
A prima.,y goal of sustainable design in building and site development should be, wherever
possible, to retain water where it falls, treating the water as a resource, not discharging it as a
waste product. This will require new design innovations throughout the urban and rural
environment in the form of buildings that detain and use water, redesigned site drainage systems
that replicate surrounding natural hydrological patterns, and the integratiun of landscape systems
with agricultural crops that have specific water holding capabilities and are uniquely adapted to the
region. Many of these ideas, in various forms, have already or are currently being introduced in a
wide range of areas around the globe.
Since precipitation is universal, our relationship with water must be developed everywhere.
Every form of land use, whether urban, suburban, rural, or otherwise, must be based upon a clear
understanding of the relationships of water within the physical characteristics unique to each place.
Whatever the context of human inhabitancy or nature's hydrology, the manor in which water is
incorporated into the design, development, and management of the land should be such that water
does not act as a depleter of resonrees. It is our proposition that a sustained economy and culture
are most assured if priority is given to developing new paradignm that incorporate water into our
lives in ways that sustain life and nurture our precious resources.
Today, we divest ourselves of natural resources and sterilize our imaginations in regard to
creating economic growth, jobs, and prosperity. Envision, instead, a new economy, defined by the
extent to which we reinvest in natural resources, as industrial, urban, residenti',d, and agricultural
North America is redesigned and rebuilt sustainably. Children who now are born into a world
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feeling that there is no hope for a sustained future can be enlisted into a cultural recovery program
based on reality and a sense of tomorrow. Whatever their particular bent or special gift, their
youthful energies, and natural openness toward tomorrow can be deployed within a new cultural
ethic, one that engenders hope and a sense of self-worth - a world in which elders pass along
wisdom, as well as knowledge.
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URBAN INITIATIVES ON THE ILLINOIS RIVER:
A CHICAGO EXPERIENCE OF THE CHALLENGES AND SOLUTIONS
Lanrene yon IOan
Friends oftbe Chicago River
407 S. Denrbom, Suite 1580, Chicago, Illinois 60605
E-mail: lvonklan_:hicagoriver.org
I consider myself an urban ecologist. What does that mean? Ar_'t "urban" and "ecology"
fundamentally contradictory? No. What it means is that I accept the concept of cities and love
what they provide, though I believe that that can be much more environmentally fi-iendly. I believe
that the duality of urban ecology is something most people can understand and accept and that
most people are not simply "environmentalists," or "city people," or "farmers," or "polluters."
Usually, people are more than one thing. It is the ability to blend disciplines, perspectives, values,
and swategies that characterizes urban ecology, and urban river initiatives today, particularly on
the Chicago River waterway. It is within this arena that Friends ofthe Chicago River does its
work.
What I would like to do today is lay out for you the urban challenges and urban solutions
undertaken by Friends of the Chicago River. To paraphrase Stephen Covey, the author of the _7
Habits of I-Iighly Effective People. all things are invented twice - once when they are planned and
once when they are executed_ Likewise, Friends' work is a constant _ between these two
stages. So, what I will share with you today is a blend of ideas, philosophy, plans, on-the ground
projects and experience.
Addressing urban river issues requires addressing four the_nes that describe the parameters
wifllin which are work our must be accomplished. These themes set the stage for our work and
describe the limits and conswaints that we face, as well as the oppotl_mities. What I will do today
is describe these parameters and how Friends responds to them. These four parameters are (1)
physical constraints, (2) social and cultural barriers, (3) chronic, systemic, intractable problems,
and (4) questions of vision for what urban waterways can and should become. Let me elaborate
on these.
PHYSICAL CONSTRAINTS
1. Our river is largely inaccessible, hidden behind fences and driven over in a flash. It has
been channelized and in many locations sits about 15 feet below grade, making physical
access down steep banks difficult and also limiting visual accoss. Often you can't even see
the river.
2. Our river channel itself is hugely modified--deepened and straightened with steep banks
uncharanteristic of natural northeastern Rlinois. Some would say these banks will never be
restored to their pre-settlement condition. They. are probably right. In-stream habitat has
largely been removed, except for debris that is there now.
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3. The water in our now straight prairie fiver moves slowly and is subject to occasional high
nutrient loads. Natural aeration is limited, so even though our water has improved
dramatically local fish populations are constrained by low dissolved oxygen.
SOCIAL AND CULTURAL BARRIERS TO CHANGE
Unlesswe addresssocial and culturalbarriers,Ibelievewe havelittlechanceof long term,
sustainable success. These are some of the prominent ones:
1. People have no basic knowledge of their connection to their river or water supply which, I
believe, dampens incentive to be good stewards of the River.
2. The reputation of the fiver dominates the reality and limits concern for and stewardship of
the River. Many people still think of our once-natural fiver as dead and worthless. It is
even dyed on St. Patrick's day, memorializing the time when our fiver was near dead and
so foul that dying it was an improvement. I have been out to the River on St. Pat's Day
and spoken to the kids hanging out by the River. In general they have two responses when
asked what they think about the green dye. First, they want to know how bnd it is. Second
they say, "they wouldn't do it if the fiver wasn't dead, would they? Nothing fives in there,
fight?" In my mind the dying of the fiver perpetuates the reputation. A 1994 study by the
Army Corps of Engineers showed that what people want most for the fiver is clean water. 1
One can infer from this finding that a) they still think the fiver is pretty bad, or b) that the
significant improvements to water quality in recent years have either not been ample
enough, or c) that the improvements have not registered in the public conscience. I am
inclined to think it is the latter. Perceptions die hard.
3. Economic goals guide many fiver initiatives. To many the fiver is an economic resource
first and foremost. Attaching economic priority to River activity shapes the types of river
initiatives that will or will not work.
4. The people and communities along the fiver are remarkably diverse. Some of Chicago's
most ethnically, racially, and economically diverse enmmunities are along the fiver. I
believe if we are to make a difference in our river over the long run we need to involve the
full spectrum of Chicago communities in its revival. The question is how to do this when
many of these communities have other pressing issues such as education and employment.
CHRONIC, SYSTEMIC AND IIVrRACTABLE PROBLEMS
Certain conditions facing our urban fiver are a given,atleast for the foreseeable future.
Despite ourbesteffortstheyarefixed,ortheyre-occur,orperhapswe don'tevenknow how to
address them. They are part of the bigger picture within which we work. Among these are:
1. Ecxmomics of river edge property. River edge real estate in Chicago has become
increasingly valuable. As a result, it is unlikely that we can get typical riparian setbacks
and buffer areas (I00 feet or so). Landowners want to be able to develop as close to the
fiver edge as possible. So, even if the city and environmental agencies establish as a goal
_"Resident Use and Perception of the Chicago and Calumet Rivers," by David Wallin, U.S. Army Corps of
Engineers, 1994. Page 36.
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the improvement ofnatuml habitat in and along the river, we have to find ways to do this
in a more or less confined space.
2. Sediment. We have it and much is contaminated. But, for the time being we have no
where to put it and nobody stepping forth with a real need to dredge.
3. Hydrology that is hugely unnatural. Most of our watershed could be more aptly described
as a scwershed. Our flows are '_shy." In some cases up to 70% of the stream flow is
treated effluent. The North Branch Watershed Project, a collaborative effort lead by
Friends and the Lake County Storm Water Managem_t Commission and funded bythe
IEPA doc_tmented more than 900 outFalls in our upper watershed.
4. A political stru_re that is not set up for linking river communities and other stakeholders
in joint dceision making and collaborative projects. As you know, rivers don't
acknowledge political boundaries.
5. Finally, there is never enough money and never enough time. Sometimes it seems to me
that our river is an endless list of projects. To be involved in the Chicago River is a long
term commitment. I believe we need to be thinking 25 or 30 years down the road and
setting long term goals and developing long term visions.
QUESTIONS OF VISION
I. What ourrivercan and shouldbecome isnotalwaysclear."Mostenvironmentaleffortsuse prc-
settlementconditionsastheirtarget.Our River,anuncommon prairiestreamdischarginginto
a Great Lake was lost before it was studied, before "ecology" was practiced, so we have little
guidance as to where to set ot_t target. Moreover, even if we knew clearly what the pre-
settlement Chicago River was like we could hardly achieve it in our big city/suburban
landscape within our lifetimes. What river should we then aim for?
So these are the parameters that define the world of Friends" work. WI_ programs has
Friends undertaken to respond to and work within these parameters? Here's'how:
PHYSICAL CONSTRAINTS
1. Create access. One of Friends goals since our founding in 1979 has been public access to the
River. We have fostered access through guidelines for downtown development, and through
advocacy for city ordinances requiring thaz river edge developments receive special review.
Included in these guidelines are provisions, for example, to lower the height of the revetments
along the river and rcgrade river banks, so that people can get to the water. (Reeenfly, in
response to this position the city built a new river park and lowered the wall on the edge of the
river bank by several feet.) Clearing brush from the river edge together with our volanteers
and community partners also helps to provide visual access. Another projcet, the Gompers
Park Wetlands, was constructed next to the river but higher than the river, at grade. In this
sense, rather titan building down to meet the river's level we are, in a sense, bringing the river
up to overcome its physical location so low below grade.
2. Enhance habitat. Our urban rivers can he vastly habitat enhanced_ Water quality has
improved, and it is time to catch up to these improvements with habitat. In an old barge
turning basin where not a barge has been seen in years, there are wetlands plant returning
where the basin has filled with sediment. Wading birds and amphibians are there. At this
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location, we are constracting a marsh habitat together with the US Fish and Wildlife Service
and residents of the local community.
3. Accept modest levels of restoration for the incremental change that they provide. On our steep
banks we have been working with local communities to establish native plants and create trails.
The activities, while having only modest environmental value, bond people to the river as an
important feature of the city and their lives. And while some may call them simply
landscaping I see them as more than that- I see them as a form of social change. They help
reach audiences that might not immedia_ly be engaged by environmental priorities. They lead
to other benefits. I have seen one bank planting project lead to broader community
understanding of the River, landscaping with native plants, and citizens getting involved in
advocacy for river issues, all of which are good for the river. A native plant garden on a
degraded river bank provides a vehicle for other w'a_rshcd improvements.
4. Creative Engineering. We have some creative engineers at our Metropolitan Water
Reclamation District. They designed river aeration stations that put oxygen bank m the water.
They used a creative approach that also saved money. In our urban area where physical
constraints are cannot easily be changed, engineering provides great promise.
SOCIAL AND CULTURAL ISSUES
1. Educate people about their river. To tackle education and awareness Friends initiated the
Chicago River Schools Network (CRSN) in 1994. By linking the programs of numerons
government agencies and civic groups, the CRSN recruits, trains, and assists teachers so that
they can meet their state gonl_ while using the river in their curriculum. We now have more
than 140 teachers in the Network. I believe watershed protection will get a lot easier when
everyone knows where their vrater comes from and goes. Its a simple big picture goal.
2. Engage people as stewards. Our more praetienl gonl for the CRSN is to effeet chauge in the
river by helping the teachers and their students engage in action projects - water quality
monitoring, cleanups, advocacy and changes in their own behavior at home that can improve
the River. In doing so we also hope to foster changes in individual behavior.
3. Change perceptions. We deal with the infamy of the river and its awful reputation by taking
people to see the river. A developer that sees a great blue heron has a new understanding of
what it means to plant river edge vegetation. People who canoe on the river find that is
wonderful despite its past and present problems. Our fiver has cleaned up to a point where they
see it as a hidden gem in the city. In addition, they gain an appreciation and understanding for
sewage treaXmont projects like our Deep Tunnel and the need for public funding. Every year
we take thousands of people on river trips, including about 800 that we take canoeing.
4. Engage diverse communities by embracing a range ofgnals. Our canoe trips are lead by
guides trained through our U-CAN (Urban Canoe Adventures) program. This program is an
example of the way we engage communities that might not be able to enjoy the river or
participate in its revival. Guides are reemit_ from city schools and clubs. They receive
training in paddling, water safety, first aid, public speaking, river history, and ecology. Th_a,
after completing the training, they run trips. After eight trips guides receive a modest stipend.
By providing what amounts to job training and a summer job, Friends is able to involve young
adults from rich, poor, and ethnic communities inn the river, Similarly, at a public housing
development on the river where we are doing restoration work, we also made it a priority to
launch a programs that would ereale jobs. This was done through a partnership with the City
of Chicago called Chicago Greencorps, which employs people who were formerly out of work
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to do river restoration, greening, and access creation_ By including jobs creation in its goals, in
response to community need, and by forming partnerships with other agencies skilled in this
ar_., Friends has been able to expand its river constituency.
5. The fact that our river is so heavily valued as an ¢_onomie resource has created certain
realities and opportunities for our organization. By embracing and advocating downtown
redcvelopm¢_ and economic revival, Friends has developed a reputation as a group that
supports business and that business supports. This has helped us build a strong organization
which is necessary if we are to stay in the river improvement game for the long haul. In the
last year we have begun two river restoration projects with large corporations that own
property on our North Branch. If our approach to business and economies were diffcreat, or
• even non-¢xist_t, we would probably not be able to launch projects such as them. I believe
our approach fills one necessary, niche in the larger environmental movement.
CHRONIC, SYSTEMIC AND INTRACTABLE PROBLEMS
I wish had new insight on problems like contaminaWd sediment and altered hydrology, but I
don't. I guess that's why they are intractable. Nonetheless, I believe we can some closer to
solutions by applying a few principles that have worked to address other issues. These principles
are:
1. Demonstrate the experience of partnership and success. One systemic problem is government
structure that is just not conducive to the joint planning resource sharing and collaboration
that is needed for watershed protection. Our approach to this has been to demonstrate
collaboration and give people the experience of partnership. Our belief is that if they do it
once, if successful, they will do it again, even on a larger scale. This has been our experience
with the Prairie Wolf Slough Wetlands. From this collaborative project involving a handful of
parmers grew the North Bran_ Watershed Project, a model project for the state funded by the
Illinois EPA. More than 24 municipalities and agencies are now participating in this effort to
address non-point source pollution, flooding, and other problems of urban wa_rways.
2. Be flexible and "(71ofor the Light." The problem of resources (never enough time or money) is
addressed by our "go for the light" philosophy. Every where you turn on our river is another
potential project. Friends works on the ones that have citizen leadership, government partners,
funding and that stand a good chance of getting done. During the real estate boom of 80's we
spent a lot of time on economic redevelopment downtown. When the real estate markets
declined but flooding became more important in the late 80's and nineties we turned our
attention to the North Branch of our river where these were significant problems, Our
willingness to work on a variety of issues with a variety of partners has also helped us address
the vicissitudes of funding that so often plague non-profit organizations.
3. Involve citizens and do on the ground projects. Friends believes that citizen involvement is
crucial to the suceess of projcets and necessary ff we are to translate watershed principles into
public understanding. Having citizen participation adds media presence, enhances that feel
good part of your projects and work, develops heroes who will be long term stewards, and
provides a voice for funding support. We believe that on-the-groand projects are the most
suceessful tool for maintaining and developing partnerships.
4. Use creative design. To address real estate values that inhibit our access to land that could be
usedforhabitatenhancement,lastyearwe invitedesignersfrom aroundthecountrytosee
how we would installgreen,habitatenhancingriveredgesonnarrow stripsof riverbank. This
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year, with help from tbe Army Corps ofF__in_rs, severaJ dvmonsW_on projcets wi_ be
instulled by the City of Chicago.
RANGE OF VISION
Finally, to address the question of vision, Friends:
1. Develops and tests ideas. One tool we have used since our earliest days in the late 70's is the
design charette, a convening of penple with maps and pens to study and design alteraatives fur
the River. Last year we held design eha_t_ to help generate ideas about what to do with our
river banks in the city. These banks have been lined with concrete, steel and wood pilings that
are now crumbling. When these banks are rebuilt, can they be rebuilt in a more natural
fashion? Friends brought design professionals from many disciplines into Chicago to answer
that question and they have created a series of test designs and guidelines for the restoration of
river banks on deep draft waterways. Some ofthese designs will soon be implemented as test
projects by the city of Chicago with fund support from the Army Corps of Engineers.
2. Start dialogue on vision questions. The vision fur our river's water quality is one that needs to
be cladfuxt. Visions are provided by the Clean Water Act, and are implied by regional and
local plans. Nonetheless there seems to be a disconnect between regulatory prescriptions fur
our river and the existing visions. Much of our waterway system is designated as "secondary
coma_" under our state regulations. Nonetheless, near my house I see many people fishing
the river throughout the year, often for consumption. People are talking of swimming in the
river. The City of Chicago's new River P/an ca/Is for a river that supports canoeing, kayaking,
and fishing. This implies a river that smells good, looks good, and supports wildlife and the
occasional flipped kayak. Now that our water quality has improved discussion of how we get
to the next step needs to be held. Through oonfercnces, _gs, lunches and in devators and
with our fiiends, members and elected officials Friends is raising the question - should
designation of our river and the standards associated with that designation be changed? Gentle
advoca_-y on this issue, to start the dialogue, for the time being, see_s to me an appropriate
tool for getting at this difficult question of vision.
In conclusion, addressing the problems of urban rivers - whether they are related to vision, or
are intractable and chronic, or social and cultural - requires, at this point in time, the ability to
tolerate and work with ambiguity. We do not yet have answers. We must be willing to try new
strategies. It also requires patience. It will be many years before we seem some problems resolved
or evensimplyaddressed.Untilwe can insertastgwardshipethicand a new relationshiptowater
intoour dailylives,we willnotbe abletofullyaddressmany problems,But we can soften
damage, do some healing,restoresome naturalquality,and improvepeoples'livesffwe are
determined, willing to accept a balanced approach that respects differ_ces, and define our work
and successes broadly. Finally, addressing urban river issues requires a vision for the future - one
that I suggest we set high, so that future generations will enjoy, love, and benefit from our river
heritage, We are just at the beginning oft he long work of addressing and resolving the challenges
of urban waterways.
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UPPER MISSISSIPPI RIVER-ILLINOIS WATERWAY SYSTEM NAVIGATION
STUDY: FEASIBILITY STUDY
Gary L. Loss
U.S. Army Corps of Engineers
Clock Tower Building, P.O. Box 2004, Rock Island, Illinois 61204-2004
The $55 million feasibility is examining the needs for increased navigation capacity for the
next 50 years on the Upper Mississippi River and the Illinois Waterway, Significant efforts have
been expended in gathering impacts on the env_'onment, on a site specific and system/c basis, and
also, in examining the economic jast/fication for small and large scale measures. Innovative
e_ineering and construction techniques have been developed that could be incorporated into the
recommended improvement measures. The feasibility study was _ in 1993 by the Corps of
Engineers and will result in a final recommendation to be released in December 2000. Extensive
coordination with numerous agencies, environmental groups, inclust_ and the public has been
underway throughout the study.
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ECONOMIC IMPORTANCE OF LEVEE AND DRAINAGE DISTRICTS
Michael D. Klingner
Upper Mississippi, Illinois, and Missouri, Rivers Association (UMIMRA)
616 North 24 _, Quincy, Illinois 62301
E-mail: mdk @mail.kiingner.com
ABSTRACT
Levee and Drainage Districts are political subdivisions of their respective States. Similar to
municipalities, districts have the right to assess property, the fight of eminent domain, and ate
governed by local elected representatives. The purpose of district organization by landowners is
to work together to meet certain local needs. Needs include construction and maintenance of
interior drainage, pump station and/or natural drainage outlet malntanance, and local flood
protection. Property ownm's inside the district pay land assessments to cover the cost of
improvements. Drainage Districts share many public-private responsibilities. Responsibilities
include maintenance of the levee systems along our navigation system. Many of the locks and
dams along the Upper Mississippi and Hlinois Rivers tie into existing drainage district Mvee
systems. Without the districts, navigation pool elevations could not be maintained. Drainage
Districts often operate and maintain interior sedimentation basins, reducing sediment into both
the drainage system and the river systera. In many situations, the entire district acts like a large
detention basin. Pumping rates are typically less than one inch over the watershed in 24 hours,
greatly reducing ranoff rates. Economic benefits include agricultural flood damage reduction and
protection of critical infrastructure--roads, railways, water, and wastewater treatraent facilities.
Environmental benefits include reduction in sedimentation, reductions in runoff rates, and
maintenance of water elevations in interior wetland and wildlife conservation areas. The
economic benefits of a local goverament working with state and federal govemmem initiatives
far exceed state and federal buy-outs. Levee and Drainage Districts can greatly enhance the
regional economic health. Levee and Drainage Districts provide an economic development tool
to help promote improvements to all three major river basins needs: Navigation, Flood Control,
and the EnvironmanL
PRESENTATION
Objectives
I would like to spend the next few minutes discussing Drainage Districts, some historical
background, how they function, and why they are important. I will specifically be addressing
districts in lllinois along the Mississippi and Illinois Rivers, districts with levees and pumping
stations.
Specific objectives include:
• Improve understanding of why and how districts were formed.
• Issues of public health concerning waterborne diseases.
• How districts can reduce sedimentation and runoff.
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• Howdistrictsprotectourcriticalinfrastructure.
• Howdistrictsplay an important role in economic development.
History and Formation
Drainage and levee protection is nothing new in this country. In 1743, under King Louis XV,
an ordinance was passed requiring landowners in Louisiana, along the Mississippi, to participate
in levee maintenance. If landowners did not provide proper maintenance, they would forfeit their
property. When the State of Illinois was established, the Illinois constitution in 1818 anthorized
"internal improvements" including drainage.
The Swamp Act was passed by the U. S. Congress in 1850 as a response to health concerns -
chills, fever, and ague (malaria) plagued the Midwest. The Swamp Act encouraged drainage for
public health. However, large-scale drainage did not become cost effective for another 25 years,
until improvements in steel plows and drainage tile developed. In 1878, an Illinois constitution
amendment clarified organization of Drainage Districts. Over the next 40 years, 1880-1920,
virtually all the Drainage Districts we have today were organized and constructed.
What is a Drainage District?
Districts are a political subdivision of the state. They are an organization of landowners for
the purpose to construct and maintain infrastructure, to improve drainage and provide flood
protection. Districts are also involved in settling basins and upland reservoirs to reduce erosion
and collect sediments and have the right of eminent domain.
How Do They Fund Improvements?
• Assessments are spread within the district boundaries and are similar to taxes.
Assessments are typically levied per acre, although a few are by property owners.
• Require cost/benefit analysis and are court approved, including court hearings.
District officials have numerous statutory obligations and responsibilities. Levees were
originally built privately. However, with improvements to the navigation system in the 30s,
public/private responsibilities were established. Districts were required to maintain the landside
• of the levees. Responsibilities include:
• Maintaining ground cover;,
• removal of burrowing animals;
• repair erosion - non-malnstem river;, and
• maintaining drainage structures.
In addition to levees, many districts have floodwalls and closures. Railroads utilize the flat
topology of districts as well as many state and federal highways. R.R. closures are inspected
annually. Closures require annual inspections to verify workings and check for settlement. As a
result of the Locks & Dams built in the 1930s, many gravity drained districts required pumping or
increased pumping. District officials check conditions on pump stations, check for settlement and
keep the facilities clean. In the Upper Mississippi Valley, they also provide all fuel, operation
and maintenance expenses. Local land assessments pay the operation and maintenance expense.
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When districts were organized at the turn of the century, plans of reclamation were filed
through the courts. Ditches and drainage must be maintained in accordance with the court
approved plans. Responsibilities include maintaining channel capacity and sedimentation
removal, along with erosion and bank repair.
Land Use
Riverside drainage districts make-up approximately 3% of the state. Approximately 550,000
acres along the Mississippi and 215,000 acres along the Illinois River are inside levee and
drainage districts.
Land cover, state-wide, is primarily agriculture, with over 80% in cropland or pasture.
Remaining land use includes: 12% forested, 4% wetlands and 3% urban. (1994 DNR land cover
information.)
I
Levee and Drainage Districtsalong I
Mississippiand Illino_ Rivers-Total AreaI
215000
==State of Ulinois
Total Area
Imnois _vers
[] Mis_s_pt_ F_ver
13Illinois Fiver
]
352.98,000
97o/0
Exhibit 1. Illinois land inside riverside drainage districts.
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Land Cover State-Wide
• Urban
• Cropland
[] Forested
[] Wetland
• Open Water
[] Other
81%
Exhibit 2. Land cover - state-wide.
Along the Mississippi River, land inside drainage districts are more diversified than the state
averages: 77% is cropland, 3% forested, 12% wetland, 1% open water and 7% urban. Along the
nlinois River, less than state averages exist, with 89% in cropland, 4% forested, 3% wetland, 2%
open water and 2% urban.
Land Value
How does land value differ in drainage districts vs upland areas and why are districts so
attractive for farming? Recent land values in the Adams County area are as follows:
Exhibit 3: Land value.
Source: Balke Agri-Scrvice, 10/99.
_Bottomland
Prime Farmground $3,500/acre
Good Farmground $2,000-2,500/acre
Timberland/Wetlands $1,000-1,400/acre
Prime Farmground $1,500-3,200/acre
Good Farmground $1,500-2,500/acre
Timberland/Wetlands $800- 1,200/acre
After the great flood of 1993, the Integrated Floodplain Manager Review Committee (The
Galloway Report) evaluated the feasibility of relocating farming operations. What they found is
what any local could have told them: Farming in the floodplain makes economic and
environmental sense.
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1. Corn-fieldsin well drained floodplain uniformly average 15% higher than state average
in Missouri
2. High yield upland areas are presently in full production - any additional production in
upland areas would be in areas averaging 14-26% lower than average well drained flood
plain yield.
3. Additional wetlands do little on flood volumes in events over a 2 to 5 year event, and
basically no benefits on events over a 25 year frequency.
In studies by Hirschi in 1999, expected net returns were highest for crops of corn and
soybeans. Returns use 2.44/busbel for corn and $5.86/bushel for soybeans. Prices are converted
to real dollars using the Producer Price Index. Expected net revenue was analyzed for different
levels of flood protection.
Exhibit 4: Expected net returns, Hirschi,
Crop
Insurance i Expected Late Eady
Protection Yield Net April May Early May Late May CRPt
Level Coverage Returns Corn Com Soybeans Soybeans WRP
200 0% $194.24 27.75% 22.25% 31.5% 18.5% 0_
100 0% $191.57 27.75% 22.25% 31.5% 18.5% O_
50 0% $186.04 27.75% 22.25% 31.5% 18.5% 09
25 50% $176.42 27.75% 22.25% 31.5% 18.5% 0_,
10 65% $152.52 27.75% 22.25% 31.5% 18.5% O_
5 50% $94.13 27.75% 22.25% 31.5% 18.5% O_
2 N/A 1 $67.34 0% 0% 0% 0% 100_
Alternative uses were also evaluated by Hirshi: Timber, (bottomland forest), with cost of
planting as subsidized by several programs were analyzed. Green Ash @ 30 year maturity
provide an expected annualized net return in the range of $30-65/acre/year. Hay and pasture were
also less than corn at $93.65 and $20.11 per acre respectively.
Exhibit 5: Alternative land uses, Hirschi (1997).
Activity Type Market Value per acre Comments
Timber Sales* I $50-$111 High value species: Oak and Walnut
I
Returns expected once every 50 years
Annual Deer hunting $2-$17 Higher value for white-tailed deer
lease**
Annual Goose hunting $13-$203 Higher returns for crops/water area
lease* combinations
*Terry Fisk, Farm manager, Freeman Coal Co. Canton, IT.
**Jim Raspis, Illinois Department of Natural Resources, Springfield, IL
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Environmental Partnerships
A lot has already been mentioned today on the importance of partnerships - many drainage
districts represent over a 100 year experience in building partnerships.
• Landowners elect to govern themselves with the creation of districts
• Parmership with the Corps in the Upper Valley developed contractually in the 1930s
• Many other agencies partner with the districts.
For example, just this year Indian Grave District partnered with IDN'P, and Quincy Park
District to create a 260 acre habitat area in Adams County, Illinois. Unfortunately, Drainage
Districts sometimes get a bad rap. Farmers feel they are friends to the environment. The districts
often provide:
• Sediment reduction, Greenways and habitats, and
• Erosion protection partnerships with NRCS and the Corps of Engineers as well as local
conservation groups.
Some examples include the sedimentation basins in the Shy Island Levee & Drainage District
- over 2,500 acres are set aside for sedimentation and beneficial reuse of the sediments for
conversion hack to farming. These are sediments not getting into our rivers. The entire district,
in the Sny's ease, are 1 I0,000 acres that acts like a large detention basin. Less than 0.4 inches in
24 hours can be discharged out of the district due to sizing of the pumping station. Without the
district, a large rain, during a wet period, would discharge directly into the river.
Critical Infrastructure
Districts protect critical infrastructure including, highways, bridges, railroads and water and
wastewater treatment plants.
Data From the Corps of Engineers Floodplain Management Assessment indicates, over 600
critical facilities were impacted during the 1993 flood. Many impacted facilities were either in
districts or access to the facilities was through districts.
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Exhibit 6: Critical facilities, Corps of Engineers Floodplain Management Assessment.
Critical Facilities Impacted by the 1993
Flood (Midwest States)
Critical Facility Total
Municipal & Industrial NPDES 27
Superfund Sites 2
Landfills 2
' H_Tardous Waste Facilities 61
PetroChemical and Maior Pipeline 105
Water Treatment Plants 13
Major Water Supply Intakes 24
Water Well Fields 69
Sewaqe Treatment Plants 4
Power Plants 16
Hospitals 2
Group Homes 0
Schools 142
Federal and State Bridqes 112
Prisons 4
Airports 21
Fire & Police Departments 25 !
Military Installations 3 ICommunications Facilities 0Post Offices 0
TOTALS 632
In Illinois, distr_cts contain 13 ports on the Illinois and 18 on the Mississippi. Infrastructure
includes 139 miles of U.S. Highways and Interstate; 277 miles of state highways; and 770 miles
of railroads. Environmental areas include: 4,000 acres - fish and wildlife; 4100 acres of state
parks; and 7,300 acres of state conservation areas.
Unfortunately, levels of flood protection in Illinois is typically only a 50 year flood
frequency. In Europe, ag_cultura] land is typically protected to more than a 500 year frequency
and urban areas considerably higher. Economic impact in the Quincy area, due to losing the
bridge between Illinois and Missouri, showed nearly 1.8 million per week, just in retail sales.
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l_xhihlt 7: Bric _ closings affecting Illinois residents, 1993.
Date Closed Date Reopened Brid_e Closed Highways Affected Vehicles Daily
July 1 September 25 Quincy IL U.S. 24 7,400
(Memorial)
July 2 August 8 Louisiana MO U.S. 54 3,750
July 2 September 22 Hannibal MO U.S. 36 7,400
July 4 October 6 Alton, IL U.S. 67 20,500
July 5 July" 19 Keokuk, IA U.S. 136 8,600
July I0 N/A ] Ft. Madison, IA IL Route 96 3,350
July 16 September 25 Quincy IL U.S. 24 6,900
i (Bayview)
July 18 November 7 Hardin, IL IL Routes 16/100 3,400
July 18 October 11 Chester IL IL Routes 3/150 5,200
Sources: liRA; Illinois Department of Transportation, "1991 Average Daily Total Traffic Map," State
Primary System Map of Illinois.
We are seeing a major trend in commuting from the rural, smaller communities to urban areas
for jobs. In the Quincy area, counties have seen between 100% to 300% change in commuters
over the last 30 years, i. e., transportation is extremely important.
Exhibit 8: Percent change in commuters from Missouri to Adams County, Illinois and from
Illinois to Marion County, Missouri, 1960-1990.
iOWA
II.LINOIS
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Economic Development
Fina/ly, let's discuss how districts can help in economic development. An example is the
Port Authority study for Western Illinois, resulting in state legislation in Illinois, Missouri and
Iowa in the creation ofa tri-state Port Commission, Plans involve identifying potential sites for
intermodal facilities. Intermodal sites are areas connecting the 9 foot navigation channel to one
or more railroads, and 4-lane highways.
Counties involved in the legislation include 11 in Illinois, 9 in Northeast Missouri, and 6 in
southeast Iowa. They will also be looking into the feasibility of Foreign Trade Zones. Drainage
Districts will play an important part to safe river access and development.
Exhibit 9: Mid-America Intermodal Authority, Port District Study - Klingner.
Counties Involved _ States' Act for Mid-A_ri_ Port Commissmn
i -
t
Interest & support L_ [ _ F"_'--'---_ II N ;=_"L.._ _
has exceeded ' , - .
expectatiom. ; i "
ll.ri -
•
Total Populafiem: 477,8_7
Summary
In smrnm.ry. Agriculture drives Illinois economy and Illinois Drainage Districts are a critical
part to this economic engine.
In conclusion:
• Levee & Drainage Districts are imponam to the regional economy.
* Our current transportation network is dependent on L & D district's infrastructure.
• Levee & Drainage Districts can provide an economic development partnership in other
non-agricultural uses.
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ECONOMIC IMPACTOFAGRICULTURALCOMMODITIESONTHE UPPER
ILLINOIS RIVER
ThomasE. 3eunings
IlLinois Deparun_t of Agrk_lmr_
P.O. Box 19281, Springfield, Illinois 62794-9281
(217) 785-4195
E-mail: jenning@a .sta e.iL.s
The Chicago Board of Trade has formulated and devised a proposal to change the corn and
soybean delivery mechanism faxma flae existing warehouse receipt system to shipping certificates at
specific locations along the Upper Illinois River. The proposed Illinois Waterway Delivery Systgm
will simplify the grain delivery process and the delivery terms will reflect ¢ha_es in the cash
masker and the natural flow of grain in the marketplace. Investment in maintenance of the IUinois
RiverSystemisimperalivetothesuccessoftheIllinoisWaterway DeliverySystemand will
_m_plimgnt the functionality ofth_ grain merchandising and marketing process.
The Illinois Water Delivery System offers cahanced price tram_arency which will efficiently
operate in the curre_ and projected natural flow of grain. In order for this system to be successful,
the Upper O/inois River must be operationally dependable for the long term and be able to support
delivery capacity in a flow market. The inherent flexibility of shipping certificates will potentially
enhance the normal flow of grain to barge loading stations and represents a dramatic improvement
in the existing system.
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THE MISSISSIPPI BEAUTIFICATION AND RESTORATION PROJECT
Chad Pregracke
East Moline, IUinois
(309) 436-9848
Chad Pregracke is a 24-year old native of East Moline, Illinois, was raised and has worked
along the Mississippi River all his life. His personal commitm_t to fiver cleanup began/n 1997
after working in the clamming industry along the M/ssissippi and Illinois Rivers. While worldng,
Chad noticed the immense amount of trash littering the banks of the rivers. Ag.er making
numerous calls to state officials without any success, Chad realized that he was going to have to
do something about this problean on his own. He began contacting private companies such as
Alcoa Aluminum and requestingfinancial assistance to operate his cleanup program. He was
successful in receiving $8,400 from Alcoa which jurapstarted his work. He has since received
assistance in removing over 225 tons of trash from the Mississippi River, from river cities placing
dumpsters along the banks to towing companies assisting with the removal of large items such as
the top of a school bus.
As of September 13, 1999, Chad has removed the following:
1,598 Pounds of Trash 2,197 Tires 572 Steel Barrels
150 55-Gallon Plastic Barrels 194 Propane Tanks 126 Refrigerators
275 5-Gallon Buckets 16 Freezers 75 Coolers
24 Washing machines 27 Water Heaters 82 Gas Tanks
51 TVs 13 Stoves 33 Sinks
6 Tubs 13 Toilets 98 Chairs
4 Motorcycles 12 Bicycles 4 Campers
7 Boats 27 Bed Springs 1 Ford Van
1 Hot Tub
These are only some of the items removed. The trash is documented, sorted, and recycled.
Chad began receiving national attention when he appeared on the front page of the Sunday
edition of the Quad CRy'Times. This prompted attention form the Associated Press, CNN, and
was reported by Peter Jennings. In 1999, Chad was invited to have lunch with Vice President Al
_mre-U3 discuss his work and he has received national awards in conservation and restoration of
our natural resources.
In the summer 1999, Chad began "Community River Relief and Celebration" which consists
of a community river cleanup in the morning, followed by a festival of food venders, live bands,
and exhibits of environmental and natural resources organizations and agencies. The festivals
have already been held in Burlington and Davenport, Iowa, and Peoria, Illinois. Chad is planning
to continue the festivals in future summers in other river dries. He also has plans to begin "Adopt
A River Mile" to help communities continue work which he orthe festivals have begun.
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THE ILLINOIS CONSERVATION RESERVE ENHANCEMENT PROGRAM
Debbie S. Bruce
_lnois Depar_ent of Natural Resour_s
524 S. Second Street, Springfield, Illinois 62701
(217) 785-8287
E-marl: dbru_.sta_.il.us
Conscrvat/on Reserve Enhancement Programs (CREPs) offer states a unique wayto create a
state-federal partnership to address specific ¢avironmea_ problems, l]linois has designed a
successfifl CREP for the Illinois River. The Illinois River is one of the state's most significant
natural resources, as well as functioning as a major navigation corridor connecting Lake Michigan
to the Mississippi River. It is one of only three functioning large river-floodplain ecosystems
remaining in the nat/on. T_e river is threatened by sitar/on and sedimentation and loss ofhabitat
due to the landscape changes in the watershed which have eliminated the majority of the natural
wetlands, lllinois' CREP is working with agricultural landowners to restore wetlands and native
vegetation along the main ste_ of the river and its major tributaries. The state offers landowners
incentives above the federal portion of the program to provide for longer term environmeatal
benefits by offering contrau't extensions and permanent easements. Landowners have embraced the
Illinois program and the river restoration efforts. The general Illinois CREP design will be
described and examples of the flexibility of the lllinnls CREP in addressing restoration,
enhancement, and protection for the river will be given.
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THE KANKAKEE RIVER BASIN PARTNERSHIP:
CONSERVING THE KANKAKEE RIVER BASIN FOR THE FUTURE
R. A. Schultz and J.E. Mick
Kankakee River Basin Partnership
199 S. East Avenue, #2, Kankakce, Illinois 60901
ABSTRACT
The presentation will provide a brief history oftbe Kankakee River Basin and a discussion of
its current problems. Information will be provided regarding the outstanding diversity of the area in
terms of its flora and fauna and its natural habitats. The threat to this unique ecosystem presented
by sedimentation from various sources both within Illinois and Indiana will be explained. The
projects already begun and funded through the Conservation 2000 program in the Kankakee Basin
will be described and linked to the Kankakce Basin Stewardship Plan's goals and objectives.
Specific attention will be given to the "State Line Project" which is being developed in cooperation
with the IDNIL U.S. Corps of Engineers, and Basin Parmer_'p. Once approved and authorized,
this project is expected to involve sand bed removal, wetland restoration, and reestablishment of
mussd beds in an area of the Kankakec River adjacem to the Indiana - Illinois state line in a
renmant of the once huge "Grand Kankakee Marsh." This project will test new technology for
sediment removal and other restoration techniques. The presentation will include slides of various
features ofthe Kankakee basin.
INTRODUCTION
From its origin near South Bend, Indiana, the Kankakee River once flowed for 240 miles
through numerous bends and oxbows forming the "Grand Kankakee Marsh" a wetland area of
some 400,000 acres at the Illinois-Indiana border. After joining its major tributary, the Iroquois
River, near Kankakee, the river continues to Wilmington where it has its confluence with the Des
Plaines River and forms the headwaters of the Illinois. Today, the "Grand Marsh" exists only as a
ronmant in the still meandering Illinois segment of the Kankakee known as the Momence wetlands.
Channdization and drainage for ngrienlture transformed the Indiana segment into an 84 mile long
drainage ditch intended to reduce flooding and efficiently de-water farmland. Fommately, the
lllinois portion of the Kankakee still supports a diversity of habitats and unique and endangered
flora and fauna. However, sedimentation resulting from ehannelization and other land use practices
in both Illinois and Indiana have had a continuing degrading effect on the Kankakce's ecosystems.
The Kankakee River Basin Parl_ership has developed a stewardship plan to help in evaluating
proposed projects within the basin intended to help preserve and protect the basin's ecology. Many
of these projects will be acc_)mplished through the use of funds received from IDNR's Conservation
2000 program.
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ENVIRONMENTAL QUALITY AND PROBLEMS
As stated in the introduction, there is a significant difference between the condition and
ecological value of the Kankakee River basin as it presently exists in the states of Indiana and
lllinois. The once meandering Kaukakee River and its vast wetlands (nearly 400,000 acres) in
Indiana are now farmland and an efficient drainage ditch. However, much of the Kankakee in
Illinois has retained its natural state. According to the Illinois EPA's 1996 statewide vcatersbed
assessments, the Kankakee/Iroquois River basin is an "exceptional water system" with "good"
overall resource quality. This assessment resulted from the Agency's evaluation of a total of 970
stream miles along the Kaukakee River and its tributaries. A "good" rating was given to 893 miles
(92%) with only 77stream miles (8%) rated as _fair." This makes the KaukakeeJlroquois basin the
highest rated watershed in Illinois.
The assessment lists suspended solids, siltation, and nutrients attributed to agriculture, urban
rtmoff_ and contaminated sediments (sediment and/or phosphorous attached to sediments) as the
primary causes of water quality degradation in the basin.
The ecological value of the Kankakee and the increasing risk to its preservation have long been
an impetus for action by environmental, recreational, and sportsmen's groups within the basin.
There have been numerous studies by state agencies over the years which have documented the
existence of rare habitats, unique ecosystems, rare and endangered species as well as the presence
of at least localized sedimentation problems which impact the basin's water quality and
biodiversity. As is often the case, many of those interested in preserving and enhancing the
Kankakce's ecology are frustrated, by the lack of action by state and federal authorities to address
the issues identified as threats to the environmental health of the region. These things take lime.
Itnow appearsthatrealactionon severalfrontswilltakeplaceinthenottoodistantfutureto
begin to resolve the threats to the Kankakce basin and its ecological resources. This statement can
be made because the attention of the necessary political, technical, and environmental authorities at
the local, state, and federal levels is now focused on the Kankakee Basin and its problems. This
came about as a result of several things. In addition to all of the previous studies of the Kankakce,
one of the most recent called attention to the increasing sedimentation problems in the basin. The
Alliance to Restore the Kankakce (ARK) was formed and raised the 50% local matching funds
(about $250,000) to allow a three phase, multi-year year study by the U.S. Geological Survey
(USGS) to analyze sedimentation in the river basin. This 1992-1996 study was significant in that it
evaluated areas on the Kankakee and Iroquois in both Illinois and Indiana. Previous studies in the
basin were limited to evaluating conditions in either one state orthe other. In addition, this study
was able to combine and correlate new data with historical data fi'om earlier studies performed in
the 60's, 70's, and 80's. The USGS study showed that the sedimentation problems were continuing
and in certain areas increasing their negative impacts on the basin's ecological health. This study
as well as the increased activism of lceal stakeholders got the attention of state and federal
legislators. The Army Corps of Engineers (COE) was authorized to perform a "Reconnaissance
Study" of the Kankakee basin to determine the need for further scrutiny in the form of a
"Feasibility Study." At this time, the "Recon Study" has been completed and the "Feasibility
Study" is underway and will lie complcted by an engineering firm under contract with the COE.
Under federal law, no major.environmental restoration projects can be undertaken until a COE
"Feasibility Study" has been completed and recommendations made. Therefore, the commencement
of the COE Feasibility Study is a major step towards identifying and resolving the Kaukakce
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basin's problems.
KANKAKEE RIVER BASIN PARTNERSHIP
A major factor in the progress now being made towards enhancing and restoring the resources
of the Kankakee basin is the formation of the Kankakee River Basin Partnership. This group was
formed about four years ago as an offshoot of ARK to take advantage of the financial resources
available through the IDNR Conservation 2000 Program. The stated goals of the Partnership are to
restore, protect, and enhance the high quality, naturally diverse, and productive ecosystems of the
K,_xkakce River Basin. The Partnership is made up of lceal people who represent a wide range of
stakeholders within the Basin including agriculture, conservation, business, industry, labor,
recreation and government interests. The monthly meetings of the group are well attended and at
these sessions the 23 voting members conduct business and direct the activities of the organization
in accordance with its by-hWS, There is always time allotted early in the meeting agenda for input
from the gemeral public or any interested parties who wish to present issues for consideration.
One ofthe most important functions of the Partnership is to solicit, accept and review
proposals from stakeholders for various programs and projects to be funded through the C-2000
Program. A subcommittee of the Partnership is charged with the task of evaluating these proposals
for compliance with the C-2000 Program eligibility criteria and conformance with the goals
established in the Kankakee River Basin Stewardship Plan. In 1998, the Partnership developed a
basin-wide stewardship plan for management and restoration of the aren's natural resources. The
plan was c_nposod by combining the EQUIP plans developed by the NRCS Districts in WiU,
Kankakee, and Iroquois counties with additional features added to reflect the issues and concerns
raised by various stakeholders. The St_vardship Plan was adopted in the spring of 1999 after a
series of public meetings that allowed input regarding problems and possible solutions from the
concerned public. Since its adoption, more than 70 local groups, businesses, and governmental
entities have endorsed the Stewardship Plan.
The Stewardship Plan represents a common approach to solving the problems of the Kankakee
River Basin and to ensure the protection, preservation, and enhancement of the region's high
quality natural resourcesby private landowners as well as local, state, and federal governmental
interests. The main goals of the Plan are:
Stabilize the water resources;
stabilize the land resources;
improve water quality;
• preserve the high quality natural resource values;
restore or enhance native species and degraded habitats;
promote natural resources educational opportunities; and
• protect prime farmlands.
The Partnership is pledged to achieve these goals in a manner that respects the positions of the
various stakeholders while providing a better quality of life for all of the basin's inhabitants.
101
C-2000 SUCCESSES
In 1998, IDNR granted the Partnership nearly $I million in C-2000 tim& to complete several
projects in the basin. The authorized projects ranged in cost from nearly $190,000 for conservation
mscments and management plans to create riparian buffers along tributary streams in Iroquois
county, to $8,500 for repair of gullies and erosion control at a site owned by the Bourbonnais Twp.
Park District in Kankakee County. Another major project at a cost of $40,000 involves selective
removal of logjams at 12-15 locations along Langham Creok in IroquoisCounty.These flow
obstructions result in severe erosion of the banks and bottom of the creek which even in its current
state, is known tobe an important nurserystreamfor sport fish.
C-2000 funds in the amount of $160,000 were awarded for completion of an erosion site map
of the Kankakee River from/.aPort,IN to the 1-55 bridge in Illinois near Wilmington. These sites
will be identified on maps and their exact locations fixed by Global Positioning Technology. In
addition,existinghydrological, hydraulic, and channel geometry data will be compiled.Thisdata
will be a very valuable tool for tbe COE feasibility study's problem assessment and
recomme_datinn process. Perhaps the most ambitious project funded in I998 was a land
acquisition proposal brought to the Partnership by the Kankake¢ River Conservancy District (a
unit oftbe Kankakee County goverranent). This proposal, funded at $595,360, will purchase lands
from willing sellers in the "Momenee Wetlands" which will be managed by the Conservancy
District in conforn_uc_ with th_ Stev_a_£ship Plan. This _ is a re_m_m_t of the hu_ Grand
Kankakee Marsh which once enconlpassed 400,000 acres.
The Partnership's C-2000 success continued in 1999 with nearly $90,000 awarded to complete
agricultural BMP projects such as grassed waterways and terraces to control runoff from sites in
Will County. Funding was also provided to restore wetland areas along tributary streams and to
stabilize 1,000 feet of ereding shoreline on the Kankakce River near Wilmington, Illinois.
OTHER SUCCESSES
The Partnership had a significant part in inducing the Illinois legislature and then governor
Edgar to release a special $1.5 million appropriation to the IDNR to use to fund land acquisitions
in the critienl Momonee wetlands and other riparian areas of the Kankakee and koquois Rivers.
Another particularly exefdng development involves a special, fast tracked Corps of Engineers
proj_-t to be performed at the _inois/Indiana state line. Called the "State Line Kaukake¢ River
Aquatic Ecosystem Restoration," this project is being managed by the Chicago COE office and
will be subject to the COE's Section 206 Program requirmaents. Under these rules, its
implementation can proceed on a schedule independent of the basin wide feasibility study. Actual
construction could begin within two years.
The proposed project features would restore aquatic habitat (fisheries, mussels, wetlands) by
removing sediment, creating wetland habitat, creating a controlled sediment removal area (s_diment
trap) and potentially creating new or enhancing existing spawning areas by restoring floodplain
fimction. The surrounding levee structure will be removed in a portion of the property to permit
the rivor to naturally flood the property again. A constructed wetland (restored stream meander)
with an access channel to the river would introduce fish habitat and potential spawning features to
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an areacurrentlyusedasan agriculturalfield.The restoredstreamchannel(constructedwetland)
willbe designedtoincorporatesubstratesuitableforestablishingamusse!population.Excavated
nmterials,brushand treesremoved aspartoftheprojectwillbeputtobeneficialuse inberm
constructionand habitatdevelopmentasmuch aspossible.
New technologyistobe utilizedforsedimentremovalwhichhasbeen shown tobe highly
efficient in solids removal while having significantly loss disruptive impacts on the rcaneval area's
ecosystem and with virtually no resuspension of sediments which could impact dowustrcam
locations. It is hoped that the STate Line project will illu.Ca_ successful mgthodologies and cost
efficient techniques that can then be utilized in other restoration projects.
BUILDING FUTURE SUCCESS
The Parmcrship hopes to contin_ its success in winning C-2000 funding for additional
projectsinfutureyears.The Parmershipwill_e toseekinputfi'omitsmcmbex stakeholders
and solicit proposals from appropriate sources within the Kankakce basin. Those proposed projects
willbe evaluatedfor their compliance with theC-2000 Program requirementsand thegoalsand
objectivesoftbe StewardshipPlan.We areencouragedby theapparentwillingnessoftheIllinois
legislaturetocontinuetofundtheC-2000 Program foradd/fionalyears.However, itwould be
unrealistic to expect that this source of funding will be adequate and available long enough to
address all of the needs identified in the bas'm. Clearly, other financial resources will need to be
tapped in order to achieve the goals set forth in the Stewardship Plan.
This realization and the more immediate short term need to find sources of operating funds
resulted in the creation of the Partnership's Alternative Funding Committee. The Partnership has
reliedon thecharityofitsactivemembershipforcompletingtheroutineadmin/stmtivetaskssuch
asreproduction,mailings,faxes,etc.thatarerequiredtosuccessfullypursueitsactivities.Itwould
be much more efficientand certainlylessstressfi_fan adequateoperatingfundcouldbe
established to finance these tasks. The committee has begun contacting charitable organizations
and foundations involved with sponsoring environmental programs and activities. It is hoped that a
"benefactor" can be found to provide operating funds for the day to day, year to year workings of
thePartnership.
Past efforts to develop and implement conservation projects in the Kankakec basin have been
unsuccessful for the most part. The failure to solicit meaningful input fi'om all parties who have a
stakeintheareaand tofullyinformthegeneralpublicabouttheissuescertainlywas a major
reason for the demise of these well intenlJoned efforts. The mcrnbers of the Partnership realize that
the real strength of the organization lies in its diversity. The broad representation presented by its
membership allows for realistic discussion of the pros and cons of all proposals and issues that
come before the parmership for action. Rather than having limited insight into how certain
programs and issues will impact the stakeholders within the basin, the monthly Parmcrship
meetings allow all points of view to be expressed. This results in spirited discussion and yes, even
conflict,butitisthisactivityby concernedand committedstakeholdersthatcreatesimprovedplans
ofaction.Itwould be futiletoattempttoimplementpreservationand reclamationprojectsuchas
thosebeingundertakenintheKankak_ Basinwithoutbroad basedsupportofthosewhose
interests may be significantly affected.
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The Kankakcc River Basin Parmcrship has lcamcd fi'om the mistakes of the past and is
positioned to mow ahead with the vision presented in its Stewardship Plan to preserve, enhance,
and protect the ecological assets of the highest quality watershed in the State of Illinois.
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THE MACKINAW RIVER PARTNERSHIP
Terry Giannoni
Mackinaw River Watershed Council
RR2, Box 151, Lexington, Illinois 61753
Thanks to all of you for coming today. I would like to visit with you this morning about
something that rm pretty proud of.
As Bill mentioned my name is Terry C_fiannoni. I am a landowner/farmer on the banks of the
Mackinaw River about 3 miles southwest of Lexington, Illinois in McLean County. Our
production agriculture operation is corn/soybean rotation. My background is not in the sciences but
I did grow up on the banks of a river. The Chicago River, north broach. I have a BA in Economies,
a Masters in Insurance, and have spent the last 1/4 century in the urban business insurance
industry, not a natural baekgronnd for me to be here this morning. My goals for our production
agriculture operation is to produce ever growing quantities of food and fiber for ever expanding
world population but do so at a realistic impact to our environment. That's why I am Vice
President of the Mackinaw River Watershed Council, a grass roots conservation organization and
that's why I'm here this morning.
Briefly the Mackinaw River begins as a drainage ditch each of Sibley, lllinois in Ford County.
From there it begins it's 130 mile journey to just south of Pekin, Illinois where it enters the Illinois
River. On its way it passes through 6 counties draining 1136 square miles. The river and its feeder
cr_ks and streams comprise a watershed of 744,000 acres which is primary production agriculture
on some of the most fertile soils in the world but it is dotted with small towns, new subdivisions,
crossed by 3 interstate highways and has all the pressures of modern progress.
During 1993 THE NATURE CONSERVANCY discovered the watershed as a once in a
century opportunity to protect a great resource. They partnered with the Illinois Environmental
Protection Agency to look for ways to protect this great resource. They found it was a "stream of
state" meaning nearly all the watershed was owned by private landowners. They organized the
Maekiunw River Partnership as a grass roots organization designed to find common ground on
river management, pool resources, create new ideas, and gather energy to preserve, protect, and
restore the fiver for the benefit of all.
This process of"fmding common ground" was much more involved than any of us early
volunteers imagined. It took painstakingly long just to create our mission statement. "To preserve
and enhance the natural resources of the Mackinaw River through education, good management
practices, and voluntary eonperation while respecting property owner fights." A simple enough
statement that took more than 3 full days to create.
With our mission set, we set about creating a plan to do it. With the help of more than 100
volunteers, the watershed plan was created. It is specific and detailed and has plans for our fiver
but can be adapted to local conditions elsewhere. It has specific goals for best management
practices for agriculture, streambank stabilization, runoff control structures, research and
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education and a time frame to do it in. We have a few copies out at our booth you are welcome to
or you could get an address there to request a copy.
Some of our 15 year goals:
22,500 acres of wetlands, detention and retention ponds;
15,000 acres of forest and prairie land;
15,000 acres of woodland raanagement;
• 90 miles ofstreambank stabilization;
• 700 miles of filter strips; and
• a long list of agricultural best management practices.
With all this in hand we began the legal prOCeSSof finally existing. The Mackinaw River
Watershed Council was chattered in August of 1998 as a 501 {c}3 organization and got on seeking
members and doing demonsU_on projects.
So where are we? We have 15 demonstration projects built and on the ground. We have 9 more
projects and various stages of completion and 21 additional projects that are on the drawing boards
and being looked at. We also have two really unique projects:
First is a wastewater treaazeat wetland for a small community in Woodford County. Design
work is mlrrently being done for an innovative solution for wustewater treatment wetland as an
alternative to a very expensive wastewa_ treatment plant.
Second is funded by the Kellogg foundation.It's a 5-year water quality study on the
Mackinaw. The purpose of the study is to determine to/mpaet of filter strips, waterways, and
relatedagriculturalbestrnanagementpracticeshaveon waterqualify.Informationlearnedwin help
us target our cost share dollars towards the practices that actually have the greatest erect on water
quality.
This was a brief overview of our 6-year project. We may have some time for questions later or
please visit our booth in the vendors' area. ThanEs for your attention.
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WATERSHED MANAGEMENT:
ILLINOIS RIVER ECOSYSTEM RESTORATION STUDIES
Teresa A. Kirkeeng-Kincaid and Bradley E. Thompson
U.S. Army Corps of Engineers, Rock Island District
Clock Tower Building, P.O. Box 2004, Rock Island, lllinois 61204
ABSTRACT
The Illinois River is a major tributary river oftbe Upper Mississippi River System. The
system is designated a natienally significant ecosystem by the Water Resources Development Act
of 1986 which mandated that the rivers be managed to balance competing interested in this
natural resources. A wide variety and number of migratory birds, as many as 285 species of
birds, are likely to be found in this area use the Illinois River valley. Degradation ofthe
ecosystem comes from many sources that include hydrological processes, flooding, strip mining
practices, runoff; sediment transport and deposition, and diminished nutrient cycles. Two Corps
of Engineers' Studies: the Peoria Riverfrent Development study and the Illinois River Ecosystem
Restoration study will evaluate components of the State of Ulinois' Integrated Management Plan
and address aspects of the degradation of the Illinois River Eensystem. Environmental restoration
activities could include limited stream restoration, wetland creation, wildlife restoration, land
surface restoration, recommendations for maintaining viable populations of native species, and
other engineering solutions to environmental problems in the watershed. A holistie review of
ecosystem management practices will be conducted in a partnership with state and Federal
agencies to restore fish and wildlife habitat and in the development of a system-wide raanagexaent
plan. Particular emphasis will be place on restoration of wetlands, neotropieal migrants, Federal
and state significant spoeies, and protection of floodplains and flcodways for fish and wildlife
enhancement. The Peoria study will begin in calendar year 1999 and the Illinois River Ecosystem
Restoration study will begin in the year 2000.
DISCUSSION
The Corps of Engineers currently has three priority mission areas: Navigation, Flood Damage
Reduction, and Ecosystem Restoration. These priority missions were developed by the
Administration to guide Corps involvement in water resource activities. While Navigation and
Flood Damage Reduction are often thought of as the historic role of the Corps of Engineers, I
would/ike to address my comments to Ecosystem Restoration. This is the newest of the priority
mission areas and has great potential to mfluenee the future of our water resources and to address
many needs being discussed at this conference.
More specifically, I will be addressing two study efforts the Corps of Engineers is partnering
with the minois Deparmaent of Natural Resources on: the Peoria Riverfi'ont Development study
and the Illinois River Ecosystem Restoration study. Both of these efforts are in the initial phases.
Corps of Engineers Ecosystem Restoration projects are implemented using an Ecosystem
Approach, they seek to identify engineering solutions to water and related land resource
problems, and relate to Corps missions and expertise in water resources management. An
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¢r.,m3,stcm approaches looks at an ecological community toga, her with its physical eavironment,
as an integrated unit. This perspective serves to strengthen and emphasize the need to address
restoration from a broad wa_rsh_ perspective. Engineering solutions to water and related land
resources problems could include such items as stream r_'toration, wetland creation, water level
nmaagemcm, s_Limcat re_aining structure, island creation, and dredging of side channels and
backwaters.
A great deal of groundwork has becn done on the Illinois River to identify resourec problems
and potential solutions. Both of these studies will be able to build on the efforts of the State of
Illinois' to develop an Integrated Managemeat Plan for the Illinois River Watershed. Some of the
problem areas and solutions idcatificd by that effort which will be evaluated further include:
• Preservation of Critical Habitats for wildlife abundanec, distribution, and diversity;
• restoration of degradedstreams;
s reductionofdeviationsfromthenaturalhydrograph;
improv_m_at in water quality;
• reduction in peak flood flows; and
• reduction in sediment delivery
The Corps of Engineers project implementation process includes the followin_ steps:
• Problem Pcrecption -The non-federal sponsor identifies a problem.
• Request for Federal Assistance - Corps involvement begins with a request, typically a
letter, from the non-federal sponsor for assistanec.
• Study Problem and Report Prcpar_on- If applicable to Federal authorities a study can
be initiated. These studies are conducted in two phases.
o Reconnaissanec - involves limited study effort. The goals are to assesses
Federal and Non-Fcdexal interest, scope the Feasibility Study, and cads in the
signing of the Feasibility Cost Sharing Agreement. Both _e Peoria and l]linois
River studies am in this phase.
o Feasibility - more detailed study effort to _e feasibility for a project,
develops specific.alternatives and makes recommendations for eventual
implementation.
• Report Review and Approval - Reports arc processed through Corps of Engineers to
OMB.
• Congressional Authorization- Projectsarethenauthorizedby Congress inWater
P._our_ I_velopm_at Acts and funds appropriated.
• ProjectImplementation- Constructionor rnanagcm_t modificationsareimplemented.
There are a number of ways an Ecosystem Restoration study can be authorized and conducted
in partnership with the Corps of Engineers. Study and project authorities are provided to the
Corps of Enginecrs as part of various Water Resources Development Acts (WRDA). These
authorities allow the Corps of Engin_rs to participate with non-federal project sponsors (states,
cities, local governments, non-governmental organizations) in investigating projects. These
authorities include:
• Project Specific Authorization - a project can be authorized by specific language in
WRDA. The Peoria Riverfront study _as authorized in this way.
108
• EnvironmentalManagementProgram (EMP) - authorized in 1986 is an ongoing
program, which seeks to restore and enhance the environment of the Upper Mississippi
River system, including the Illinois River.
• Continuing Authorities (Section 1135, 204, 206) - These three sections allow the Corps
to participate in ecosystem restoration with somewhat different cost sharing requirements
based on the area being investigated. Section 1135 of WRDA 1986 provides for
restoration based on a 75 Federal/25 Non-Federal split of costs if the construction or
operation of a Corps of Engineers project contributed to the degradation. The same 75/25
cost share is also available with Section 204 of the 1992 Water Resources Development
Act, which allows the Corps to restore, protect, and create aquatic and wetlands habitats
in connectionwithdredgingof authorized projects. Finally Section206 ofWRDA 1996
provides authority to carry out aquatic ecosystem restoration and protection project.
These do not need to be related to an existing Corps project and have a 65/35 cost share.
The Corps of Engineers is increasingly using a Watershed Approach, which seeks to examine
and recommend courses of action to address multiple water resource issues within a study area
defined as all or part of a watershed. This type of approach will be used for both Illinois River
studies. However, adequately addressing studies from this broad approach requires partnerships
with other agencies and organizations if we are to find and implement successful solutions. As a
result, watershed study recommendations are not likely to be limited to just the Corps of
Engineers.
I will now briefly address the two Illinois River studies. Both of these studies are currently in
the Reconnaissance phase and will be cost shared with the Illinois Department of Natural
Resources.
First, the Peoria RiverfIont Development study is focused on the Peoria Lakes region of the
Illinois River. This study is essentially ready to start Feasibility, but the final touches are being
made to the Feasibility Cost Sharing Agreement. As part of this study, opportunities will be
explored to address sediment deposition and restore environmental conditions, especially those
that relate to the downtown Peoria Riverfront Development Project, a public and private
cooperative effort to revitalize the downtown area of the city. More specifically potential projects
include:
• IslandCreation- constructionofislandsusingmaterialdredgedfrom thelake. Thistype
of feature would likely be in combination with developing side channels around the
islands.
• Reduction of Sedimmt Inputs - as part of the project opportunities to address sediment
delivery to the lakes, through such efforts at tributary stream restoration, sediment Iraps,
or upland lreatments will be investigated.
• Habitat Diversity - as the Peoria Lakes have continually lost water depth due to
sedimentation much of the habitat diversity within the lakes has been lost. Any
restoration project recommended will seek to diversify habitats to support native fish and
wildlife species. This is likely to take the form of adding additional deep water habitat
and providing numerous habitatson and aroundconstructedislands.
The second study, the Illinois River Ecosystem Restoration Study includes a much larger
geographic area, the entire Illinois River Watershed. Efforts are currently underway to scope the
feasibility study efforts. This study will seek to address the degradation of the Illinois River
Basin that comes fxom many sources and includes sediment transport and deposition, changed
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hydrologic regimes and water fluctuations, and alterations to tributary steams and the floodplain.
The study will look for opportunities to partner with other State and Federal agencies to look for
potential restoration projects including such activities as sediment control, protection and creation
of wetlands and critical habitats, stream restoration, and improved water level and floodplain
managcmant. This study will utilize an ecosystem and watershed approach to address four
resource areas as requested by the Illinois Dcpar_ent of Natural Resources the non-federal
sponsor:
i. Side Channel and Backwater Areas - Many of these ai'ens have been greatly diminished
in area due to sedimentation over that past 100 years.
• 2. Floodplain Function - Roughly 50 percent of the Illinois River floodplain has been
leveed.
3. Water Level Management- Numerous alterations have been made to the Illinois River
including the construction of the Chicago Sanitary and Ship Canal, diversion of Lake
Michigan water,ChicagoMetropolitanReclamationDistrict(MWRD) operation,
urbanizationoftheupperwatershed,constructionfmainsterndams and levees,and
largescalelandusechanges.
4. Tributary Sla-enm Basins - many of the tributaries of the Illinois have been destabilized
through channelization, land use changes, and removal of riparian buffets.
At the present time I am not able to provide a great deal of insight into the eventual outenme
ofthesestudies. Currently the Peoria Riverfront Development study is scheduled as a two to
three year study effort. We are working with the State of Illinois to finalize the signing of the
Cost Sharing Agreement. Once that agreement is signed work will begin on the feasibility study.
If this occurs in the very near futare we will be working to complete the study so that any
recommendations can be authorized for implementation by the Water P,_ources Development
Act of 2002.
The scope and time frame for the Illinois River Ecosystem Restoration study is still being
defined. However, some items that have been discussed include the potential to utilize existing
continuing authorities for project implementation.Anotheroption is to seek multiple interim
authorizations in future WRDAs throughout a somewhat longer study time frame.
The Corps of Engineers looks forward to working in partnership with the State oflllinois and
others to complete these important efforts, and I look forward to having more specifics as well as
some initial successes to report at the next Illinois River Conference in 2001.
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IWATERSHED RESOURCEs: A VIEW FROM CORPS HEADQUARTERS
Jim Johnson
Chicf_ Planning Division, H_lquartcrs, U.S. Army Corps of Enginvcrs
20 Massachusetts Avcmue, N.W., Washington, DC 20314-1000
INTRODUCTION
This morning I would like to discuss oar initiatives in Corps of Engineers Headquarters,
especiaUy tbose involving watershed resources. I believe that much of what we are doing is
relevant to management of the Illinois River system.
The Corps of Engineers maintains and regulates the navigable waters ofthe United States.
Today, the Corps maintains over 12,000 miles of waterways. These waterways carry about 1/6 of
the Nation's inter-city freight, at a cost per ton-mile about 1/2 that of raft or 1/10 that of trucks.
The Corps also dredges 300 commercial harbors, through which pass 2 bitlion tons of cargo a
year, and over 600 smaller harbors. With more than 15 million American jobs d_cndcnt on our
import and export trade, these ports are vital to our economic sccarity. The ports and waterways
also p/ay a role in national defense.
The Corps also carries out its major flood conlzol mission with systems of&ms and levees.
The Corps of Engineers" 353 dams and 8,500 miles of levees prevent $16 billion in flood damages
on an average annual basis. The Corps also has an active Flood Plain Managcmont program
providing important services to communities and to the public. While most of the past Corps of
Engineersflood protection projectsarestructural, we arecommittedtogivingfullconsiderationto
non-structuralm_ares as well.
The Corps' ecosystem restoration mission has evolved over the past decade, and is now an
csscotial part of our program, Our Ecosystem Restorationmission provides an opporamity not
only to restore valuable environmental resources, but also to can T out projects that more
effectively balance economic and environmental needs.
In addition to its primary missions, the Corps of Engineers may address water resource
problems through certain other authorities. These include: shore and coastal projects to provide
flood protcotion for coastal communities and water supply, recreation, hydropower and fish and
wildUfe resources arc included as project purposes in our multiple purpose dams and reservoirs.
The Corps can often construct small projects more quickly through its continuing anthoritics
program. These smaller projects do not require specific Congressional authorization.
ECOSYSTEM RESTORATION INITIATIVES
I would like to touch upon some of the Corps of Engineers projects that reflect our Ecosystem
Restorationmission,
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We arc currently investigating measures to restore the Everglad_ to a more natural historic
condition, while balancing futom requirements for other uses such as municipal, industrial, and
agricultural water supply. We ar_ working in partnership with D_artment of Imerior, EPA and
other Federal agencies, state and regional ag_axcies, and public interest groups to develop a plan
that will balance future nt_ls while restoring this unique resource.
Poplar Island is an island in Chesapeake Bay that is being restored through an effective
partnership of environmental and economic _. The ecosystem restoration project is being
constructed in the footprint of an eroding island in the Bay. It will serve as a placement site for 38
million cubic yards (CY) of dredged material from the Baltimore Harbor navigation project over
the next 24 years. Ultimmely, the project will provid_ important wetland (555 acres) and upland
habitat (555 acres). The profl_'t was plmmed and designed by a partnership that incinded the
Corps ofEngim*rs, EPA, Fish and Wildlife Service, National Marine Fisheries Service, and
sewral agencies of the State of Maryland, including the Maryland Port Administration and the
Maryland Environmental Service.
Sonoma Baylands is a 348-acre hayfield on the shore of San Pablo Bay near San Francisco
that wc are restoring to a tidal salt marsh habitat. About 2 miUion CY of dredged raatenal were
used to restore the ground elevation to the historic udal marsh elevation. Construction started in
1994 and the $8 million project was completed in 1998. The California State Coastal Conservancy
sponsored the project and now maintains the site. The Corps continues to assist with monitoring
and remediation, as needed, of the project's ecological features.
The Napa County Flood Control and Water Conservation District, and the Corps are partners
m an effort to provide 100-year flood protection, restore a "living" river, and address watershed
needs. The emphasis on preserving cnviranmental qualities of the river has resulted in a project
very di_rmt from a traditional channelization solution. The $182 million project includes:
• Lowering oM dikes;
• providing terraces for flood flows and 108 acres of new wetland habitat;
• utilizing a dry oxbow to bypass high flows;
• maintaining existing stream geometry by removing some bridges and replacing others;
• adding new levees and floodwalls;
• stab/1;_ng river banks;
• adding gradecontrolstructurestoreduceerosion;
• emphasizingaesthetics;and
• including recrt_ion trails.
We just signed a Project Cooperation Agrecmmt and initiated construction.
WATERSHED PLANNING
Watershed Planning provides an opportunity to address all water resources purposes in a
holisticperspective.Perhapsuniqueamong Federalagencies,theCorps ofEngineershas been
organized along major watershed boundaries. And while much of the recent attention to watersheds
has beenfocusedon theenvironmentalaspectsofwatersheds,itisimportantthatwe considerthe
full range of wmcrshed resources in our invesligafions.
112
OneexampleofarecentCorps of Engineers watershed resource study is in the Willamette
River Basin. In partnership with the Oregon Department of Water Resources, we are investigating
project modifications at 13 reservoirs for future needs, including navigation, water supply and
recreation. Over 60 entities helped fired this study. Population growth, increasing development,
expanding irrigation and listings under the Endangered Species Act are plnee new demands on the
reservoirs that could effcet project operations. The study will determine how and to what the
extent the reservoirs may help to meet future water demands in the valley and if changes in project
authorizations are necessary. The study will be complete in 2001.
CIVIL WORKS INITIATIVES
I would also like to address some efforts, which relate what we are doing at Headquarters to
the Illinois Watershed. These include process improvement, efforts to improve plans and projects,
utilization of common sense planning, and partnerships.
We are currently making several improvements to our processes. We are redefining the roles
of our Headquarters, Divisions and Districts. The bottom line will be greater empowerment to our
field offices where the work is done. We are streamlining the process for preparing and reviewing
Corps studies and reports, to reduce the time and cost to reach a decision on project feasibility.
We are also streamlining our planning guidance to make our precess clear and understandable, to
our project delivery teams, our partners and the public.
We are committed to continually improving our plans and our projects. We must view
problems in a systems context, and the comprehensive watershed approach is an excellent example
of this. We must explore the full range of alternatives - structural and non-structural - in solving
watershed resource problems. We must consider innovative solufons. Whi/e the term may he
overused, we need to think "outside the box" when necessary. We should apply all of our
programs and authorities in solving watershed problems. We should use teeimieal assistance
programs such as Planning Assistance to States, Flood Plain Management Services, and our
continuing authorities when they provide a fast track response to a problem.
Our process needs to be driven by common sense. For example, it doesn't make sense for
everyone to agree on the best solutions to problems, while our procedures cannot retleet the value
of those solutions. Our process needs to balance economic development and the environment in
solving problems. We should not have to choose between one orthe other. Our projects solve local
problems, but they should also he the fight answer from a global perspective. Our process must be
cost-effective, but it must also be comprehensive. We need to take some time in investigating each
project to look at the larger system in whieh our problem fits. But we should do that efficiently and
effectively.
We are committed to strong partnerships. Wherever possible, we should apply our Corps of
Engineers capabilities in providing assistance. We are teaming with local, state and regional
governments to help solve problems. The Illinois River initiative is an excellent example of what
our involvement should be. All Corps of Engineers projects are cost-shared. This contributes to
the strength of our parmerships, but it sometimes slows the process. We will continue to work with
our partners to make this system work effectively. We are committed to working with our other
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Federal agencies to addressing your problems more effectively. We have numerous success stories
and lots of opportunities for Federal TEAMWORK. As far as I am concemed, that is the only
path to follow.
I am excited by th_ Illinois River System Partnership. You have an excellent Corps of
Engineers team to work with - from the project delivery team to the Rock Island District and the
Mississippi Valley Division. Corps Headquarters is also commiI/_l to be a strong part of that
Team.
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HYPOXIA: ILLINOIS ASSESSMENT
WITH A BRIEF PERSPECTIVE ON THE NATIONAL ASSESSMENT
Derek Winstanley and Edward C. Krug
Illinois State Water Survey, Illinois Department of Natural Resources
2204 Griff_ Drive, Champaign, Illinois 61820
E-mail: dwinstan@uiuc.edu
INTRODUCTION
Recent assessments of hypexia in the northern Gulf of Mexico (Rabalais et al., 1999; Goolsby
- et al., 1999; CAST, 1999) have identified the Midwest as the major source of excess nitrogen that
is alleged to causes hypoxia. [Hypoxia is defined as a concentration of dissolved oxygen less than 2
milligrams per liter (rag/l) in water.] This presentation focuses on reconstructing the general trends
of nitrogen and dissolved oxygen concentrations in the Illinois and Mississippi Rivers in the 20 a_
Century. These data can be used to test key assumptions in the assessments of Cmlfhypoxia.
The Illinois River has been the focus of intensive study for over a century. It is well
doeument_ that water quality and eensystem health in the Blinois River deteriorated rapidly in the
early 20 _ Century. An excellent history of the Illinois River is provided by Talkington (1991).
IIlinois is a young state in that there was little modem development prior to the mid-19th Century.
It was a state dominated by tall-gr_s prairies, forests, and wetlands. Many parts of central and
northern Illinois were poorly-drained, malarial marshes (Aekerknceht, 1945; Wooten and Jones,
1955).
Talkington (1991) describes how from the mid-19th to mid-20th Centuries the landscape and
the rivers were greatly transformed by agricultural and mrai development, urban growth, and
engineering works. In northeast Illinois sprang up one of the world's greatest cities - Chicago -
with a metropolitan population of over 7 million. The rate of improvement in wastewater treatment
was for many decades outstripped by even higher rates of industrial and population growth. Many
rivers became septic - even the hearty carp could not survive. Biological populations were
decimated and hundreds of people died each year from diseases such as typhoid and cholera. Water
quality and ecosystems have also been greatly influenced by variations m precipitation (floods and
droughts), temperature, bythe construction of locks and dams, levees, navigation channels, canals,
diversions, and by dredging, drainage, and changing land-use practices.
Gradually, starting in the 1920s, waste management systems were implemented. With the
subsequent enactment of pollution centrol laws and regulations, plus implementation of voluntary
programs, remarkable improvements in water quality and aquatic ecosystems have oceurred over
the past few decades. The partial clean-up has been almost as dramatic as the deterioration at the
start of the century.
In order to identify specific causes of changes in _ater quality, all these and other factors need
to be considered. During the last half century, much attention has been given to the increase in
nitrate concentration in many waters throughout the nation. While acknowledging that excessive
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useof inorganicintrogenfertilizercanrcsoltinhighintra_concentrationsin surface waters, this
prcsantation draws attention to other factors that also must be considered in ¢vahiating the causes
of changes in introgen concentrations in tbe Illinois and Mississippi Rivers.
NITROGEN CYCLE
The total nitrogen content of water is the sum of dissolved and particulate organic nitrogen,
and inorganic ammonia, nitrite and nitrate, Tbes¢ dif_rent chemical forms of nitrogen can be
transformed from one to another. Over time and under suitable conditions, all forms of both
dissolved and particulate nitrogen can become biologically available. As many life. forms arc
nitrogen limited, an increase in nitrogen availability oRcn leads to an incrcaso in biological
productivity, i.¢., an increase in the supply of nitrogen increases the mount of carbon dioxide that
is converted to biomass. Excess nitrogen, and/or other nutrients, can lead to eutrophication - an
excess of biomass which can deplete the dissolved oxygen in lakes, rivers, and marine waters by
decomposing biomass back to carbon dioxide.
The introgen, carbon, and oxygen cycles arc closely linl_. Chang_ in the nitrogen cycle
profoundly influence the carbon and oxygen cycles. Conversely, changes in the carbon and oxygen
cycles profoundly influence the nitrogen cycle. Rabalais ¢t al. (1999) and CAST (1999) examine
many of the linkages among the carbon, nitrogen, and oxygen cycles in the northern Gulf of
Mexico, but fail to examine these linkages in the Mississippi River Basin.
Like many cbemical ¢lccnents, nitrogen is often studi_ in terms of biogcocbemical cycles.
Biogencberrfical cycles are continuous and have no bcgianing and no end, but for illustrative
purposes w¢ start and end in the atmosphere in describing the nitrogen cycle in very simple terms.
Nitrogen in the annospbere is fix_ by various forms of vegetation, including algae, alfalfa, and
soybeaas. This introgen is used by plants and animals and the rich soils of central Illinois contain
over 10,000 kg of natural organic nitrogen Imr hectare in tim top mcmr or s6. Organic nitmgcu is
present in living and decaying life forms. EspcciaUy in decaying life forms, organic nitrogen and
associamd bacteria can be particularly noxious and pose many risks to human bealth. Nin'ogen in
the plants and soils, and nitrogen fertilizer, can be transformed into inorganic forms of nitrogen
such as ammonia, nitrites, and nitmm. Each molecule of nitram contains thr_ atoms of oxygen and
one atom of nitrogen - NO_. The production of nitram from organic nitrogen and ammonia requires
much _ oxygen and is a neocssary step in the cleansing of organic-rich sysmms. If there is not
_aongh free oxygen in wa_ to meet bioch_fical d_mnds, organic nitrogen and ammonia cannot
be converted to nitram. The production of nitrate is a necessary step in tmusforraing organic
nitrogen and ammonia into nitrogen gases which can be magned to the atmospberc to compl_ tbe
nitrogen cycle.
In addition to being a vital factor in explaining trends in the various forms of nitrogen, the
concentration of dissolv_i oxygen m surface waters is perhaps the best single indicator of the
health of aquatic ecosystems. To use. the words of the Illinois Environmental Protectian Agency:
"Dissolved oxygen is the most significant element to aquatic life and an indicator of quality."
(Softan et al., 1980).
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DATA SOURCES AND QUALITY
It is important to note there are no continuous records of water quafity for the Hlinois and
Mississippi Rivers over the last century. If there were, ours would be an easy job, in fact, many
scientists before us would simply have gone to the archives and pulled out the nitrogen trends.
What we have done is reconstruct hundred-year trends of nitrogen concentrations in the Illinois
and Mississippi Rivers by assembling highly-fragmented data sets of varying quality. The
monitoring sites have changed over time, a variety of measurement, storage, and analytical
methods have been used, varying forms of nitrogen have been measured, and the measurements
hai_e been taken at varying points in time. Turning the fiagmentary data into historical trends has
been like putting together a jigsaw puzzle when many pieces are missing and there is no color
picture for guidance. Despite many inhomogeneities and dam gaps, we are confident that the
overall trends are reasonably accurate. Confidence in the trends is enhanced by demonstrating their
consistency with some known variations in nitrogen sources (e.g., population and industrial growth
and changing farming practices) and with changes in dissolved oxygen concentrations.
The many data sources are identified in the last section - Data Sources and References. Many
of the data reside in the libraries of the Illinois State Water and Natural History Surveys. That
these data are being used a hundred years after they were collentedtestifies to the scientific
thoroughness and powers of observation and reporting of scientific giants such as A. W. Palmer, S.
A. Forbes, and C.A. Kofoid.
For the Lower Mississippi River, we have much less data than for the Middle Mississippi
River and the Illinois River. For St. Francisville, LA, Goolsby et al. (1999) and Turner and
Rabalais (1991) provide nitrate concenwatious for 1905-1906, 1933-1935, and for 1954 onwards,
Goolsby et al. (1999) also provide data on average organic nitrogen and ammonia concentratious
for St. Francisville for 1980-1996. No data on organic nitrogen and ammonia concentrations at St.
Francisx411e are presented for the first three-quarters of the century. To reconstruct the
concentration of total nitrogen, we apply the same nitra_ plus nitrite : organic nitrogen plus
ammonia ratio reported for the Middle Mississippi River to the nitrate plus nitrite values reported
for St. Francisville. Given the fact that the Lower Mississippi River is today richer in organic
nitrogen and ammonia than the Middle Mississippi River, this ratio method is likely to be
conservative in estimating total nitrogen concentration at St. Francisville. Gcolsby et al. (1999)
assume that "there are no instream losses of nitrogen between the outflow point of each large
basin and the Gulf of Mea_co', thus providing a framework for linking variations in nitrogen in the
Middle and Lower Mississippi Rivers.
WATER-QUALITY TRENDS
Figure 1 shows the reconstructed trends of various forms of nitrogen in the Middle Illinois
River (Peoria to Havana). The top curve shows total nitrogen. Similar trends in the Middle
Mississippi River (St. Louis to Cairo) and the Lower Mississippi River (St. Francisville, LA) are
provided in Figures 2 and 3 respectively. Figures 4 and 5 show the trends in the concentration of
dissolved oxygen in summer in the Upper Illinois and Middle Mississippi Rivers.
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The following are the main features of the trmds:
i.The concentrationftotalnitrogenincreasedrapidlym theearlydecadesofthe
centuryand subsequentlydecreased.
2.Niu'itcsand nitrateconstitutedabout40-45percentoftotalnitrogeninthe
IlLinoisRiverand 20-25 percentintheMississippiRiveratthestartofthecentury.
Organic nitrogen and ammonia constituted about 55-60 percent of total nitrogen in
the Illinois River and 75-80 percent in the Mississippi River.
3. In recent years, nitrites plns nitra_ have constituted about 80 percent of total
nitrogen in the Illinois River and 60-70 percent in the Mississippi River. Organic
nitrogen and ammonia constitute about 20 percent of total nitrogen in the Illinois
River and about 30-40 percent in the Mississippi River.
4. The concentration of dissolved oxygen in sections of the Illinois and Mississippi
Riversdscrcasedrapidly duringthefirstwo decadesof thecentury,remainedat
low levelsuntilmid-century,and subsequentlyincreased.In 1928,the111inois
Riverwas hypoxicasfardownstream asRome (rivermile178).Even asfar
downstrsamasKampsville(fivermile32),averageJune-Augustconcentrationof
dissolvedoxygenin1928was 2.4mg/l(BoruffandBnsweU, 1929).Hypoxia was
evenworse inthebottomsoftherivers.The riverbottomsofnearlytheentire
lengthsoftheIllinoisand Upper MississippiRiversbecame hypoxic(Richardson,
1928;Ellis,1931;Scarpino,1985).
INTERPRETATION
Changes in concentrations of nitrogen and dissolved oxygen must be interpreted in the context
of dynamic and interactivechemical, physical,and biologicalsystems.Understandingsystems
dynamics requiresconsiderationftheinputs,transformations,transport,storage,and releaseof
chemicals. Changes in the inputs of nitrogen to the rivers can account for many changes in nitrogen
concentrations in rivers. However, nitrogen and dissolved oxygen concentrations are also
influenced by many other factors such as suspended sediments, bottom-toad sediments, water
quantity, biological productivity, biochemical oxygen deraand, and nitrogen fixation and
denitrificution.The formsofnitrogenintheriversarcalsoinfluencedby directinputs,together
with other factors suchastemperature,precipitation,microbialactivity,othernutrients,chemical
and biologicaltransformations,and theavailabilityofdissolvedoxygen.The complexityofthe
nitrogen cycle can result, for example, in observed increases in nitrate concentrations when total
nitrogeninputsarcconstantordeclining.Consequently,fullinterpretationofreportedchangesin
nitrogenconcentrationsinriversisbeyondthescopeofthispr_on. Infact,thisisthefirst
• time that these nitrogen trends have been presented and full interpretation and rcfmcment of the
trendsisa subjectoffutureresearch.Wc concentrateinthispresentationon identifyingsome ofthe
major factorsthatmust be considsredinsuchresearch.
At the start of the ccntu.ry, the amounts and chemical forms of nitrogen arc probably due
mainly to nutural processes. Three dams already existed on the Illinois River, t-be Illinois and
Michigan Canal had been built, and waste from urban centers was increasing. Nevertheless,
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Bcllros¢ (1979) concluded that: "'During the late 1890% the waters of the Illinois River still ran
comparatively clear. "'
Palmer (1903) documented the large amount of organic matter in the Upper Illinois River from
human and animal waste, especially from Chicago and Peoria, but recognized that in the Lower
lllinois River the organic matter "'consists of vegetable matters. "'He also reported that "The
enormous quantities of nitrates found in the water at AveryvHle and KampsvHle during March
and April, the freshet season, are in the mare derived from the.leaching of surface soils by the
run off and the discharge of tile drains. " Clearly, very little of the large amounts of nitrates in the
Illinois River a century ago can be attributed to the applieatiun of inorganic nitrogen fertilizer or
atmospheric deposition, which began on a large scale only after World War I/.
Kofoid (1903) reported luxuriant vegetation on many stretches of the Illinois River and its
backwater-lakes. He estimated that perhaps 300,000 tons of phytoplankton were exported from the
Illinois River to the Mississippi River each year, in addition to vast amounts of plant debris.
Considering only the plankton, and assuming a carbon to nilxogen ration of 6:1, this represented an
export of about 40,000 tons per year of niu-ogen. Additional large quantities of nitrogen must have
been stored in the luxurious nitrogen-rich vegetation of the river and transported downstream as
debris. Although a large part of the nitrogen in the Illinois River at low flow appeared to be from
urban and industrial sources, the vast majority of nitrogen in winter and spring - high flow and
high concentration - was from other sources, mainly non-point source runoff (Palmer, 1903).
The first quarter of the 20_ Century saw a rapid deterioration in water quality and ecosystem
health and productivity. Talkington (1991) noted that: "By 1922, the Illinois Pdver carried waste
equivalent to the volume thatwould be produced by 6.2 million people. By 1962, the waste had
been reduced to 28percent of the 1922 level. By 1971 volumes were cut to 13percent. Another
32 percent reduction by 1982 brought the total waste load down to 9 percent of the original 1922
level- equivalent to the volume that would be produced by about half a million people. "
Diversion of water from Lake Michigan diluted the waste to some degree. During the first 4
decades of the century, an average of over 7,000 cubic feet per second (cfs) were diverted. This
was reduced to 1,500 efs in 1938 and raised to 3,200 efs. in 1961 (Bellrose et al., 1979). The
reduced diversioa of Lake Michigan can be expected to have _-aflted in higher concentrations of
pollutants.
Large amounts of nitrogen were also removed from the newly cultivated and drained fields.
Jenny ( 1941) reported that about 40 percent of the large quantities of organic nitrogen in virgin
soils is removed during the first 40 years of cultivation. This amounts to the removal ofbilliens of
tons of nitrogen throughout the country (Viets and Hagman, 1971).
One reason for the high enneentration of organic nitrogen and ammonia in the rivers was
undoubtedly the lack of sufficient dissolved oxygen to meet the high biochemical demand, including
the oxidation of organic nitrogen and ammonia to nitrate. Data presented by Palmer (1903) show
that in the late 1890s and early 1900s, the oxygen consumed in the Mississippi River from Quincy
to Chain-of-Rocks exceeded oxygen consumed along the Illinois River, even at Morris on the
Upper Illinois. [Oxygen consumed is the amount of oxygen required to oxidize the organic matters
present in tater. However, as many organic matters are not affected by the oxidizing agent, the
quantity of oxygen ennsumed does not bear a direct and definite ratio to the total quantity of
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organic matter contained.] Hypoxia - the depletion of dissolved oxygen - was probably caused by
the high biochemical demand for dissolved oxygen.
Another reason for the persistence of high concentration of dissolved nitrogen in the Illinois
River through mid-century was the loss of aquatic vegetation and other forms of aquatic life. In the
early 20 _ Century, Kofoid (1903) described the nitrogen dissolved in the water as the "unutilized "
residue not taken up by the vegetation. Bellrose et al. (1979) noted that: "'Aquatic and marsh
vegetation declined almost to the point of extinction during the middle years of the study period
(1938-1976). "This decline of vegetation represented the loss of a major reservoir for nitrogen.
Instead of being utilized by the vegetation and converted to particle form, large amounts of nitrogen
must have remained dissolved in the water and contributed to high concentrations of dissolved
nitrogen in the Illinois River.
During the first half of this century, when agnculture was principally animal-powered (U. S.
DeparUueut of Agriculture, 1947), large numbers of farm animals contributed to the high nitrogen
concentrations in the rivers. For example, during the period 1920-1940 there were about 60 million
horses, sheep, and mules in the USA. With the transition to machine-supphed horsepower, the
number dropped to less than 20 million. In 1980-1996, animal manure was estimated to contribute
about 15-20 percent of the nitrogen flux down the Mississippi River (Goolshy et al., 1999; Doering
et al., 1999).
Despite increases in the inputs of nitrogen fertilizer and atmospheric deposition of nitrogen,
and heavier rainfall over recent decades (Goolsby et al., 1999), there has been a decrease in the
concentrationoftotalnitrogeninthe Illinoisand MississippiRivers. A combinationoffactors
responsible for this decrease probably include the following: implementation ofwastewater
treatment programs; decreased mineralization of soil nitrogen; the evolution of more mature and
efficient farming systems; the implementation of regulatory and voluntary pollution prevention and
land conservation programs; and a change from animal-powered to machine-powered agrionlture.
Nitrogen also constitutes a fi'aotion of the sediment transported by the Mississippi River to the
Gulf each year. Data on the USGS home page indicate that the _rt of sediment to the Gulf
has decreased by about 70 percent over the last three centuries. Most of this decrease occurred
after the construction of locks and dams in the late 1930s. If all the nitrogen associated with
sediment were inehided in the calculations, the decrease in nitrogen transported by the Mississippi
River to the C_mlfof Mexien over the last 50-60 years would be even greater than shown in Figures
1-3.
The rivers have changed from being disease-ridden and organic rich to being less polluted and
more inorganic. The increased concentrations of dissolved oxygen have allowed much of the
reduced concentrations of organic nitrogen and ammonia to be transformed into inorganic nitrate,
which can then be converted to nitrogen gases and released to the atmosphere.
ASSESSMENTS OF HYPOXIA IN THE NORTHERN GULF OF MEXICO
The federal government, under the interagency Committee on Environment and Natural
Resources (CENR) of the White House Office of Science and Technology. Policy, the Council for
Agricultural Science and Technology (CAST), and the Environmental Iastittrte of the University of
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Alabama have recently produced science assessments of the causes and effects of hypoxia in the
northern CmlfofMexico (Goolsby et al., 1999; Rabalais et al., 1999; CAST, 1999; Carey et al.,
1999). Rabalais et al. (1999) and CAST (1999) conclude, on the basis of assumptions, selected
data, and models by Goolshy et al. (1999), that the transport of nitrogen from the Mississippi
River Basin has increased about 3-fold in the last 30 years. CAST (1999) concludes that
"Nitrogen export from theMississippi River Basin has increased 2- to 7-fold over the last
century. " CAST (1999) recognizes that "the Mississippi RDer's discharge has increased only
slightly since the 1900% while N flux has increased more. "These assumed increases in the
transport of nitrogen from the Mississippi River Basin are then used by Rabalais et al. (1999) to
calculate an assumed increase in primary productivity in the northern Gulf of Mexico. The
assumed increase in primary productivity is then assumed by Rabalais et al. (1999) and CAST
(1999) to result in a depletion of dissolved oxygen and a worsening hypoxic situation.
CONCLUSIONS
Much unique and valuable data resides in the Minois Scientific Surveys. The mining of these
data and their interpretation in the context of linked biogeochemical cycles has demonsUmed that
the Illinois and Mississippi Rivers are cleansing themselves. Increases in nitrate concentrations in
recent decades must be considered in the context of large decreases in the concentration of organic
nitrogen and ammonia.
The data presented here demonstrate that the concentrations of nitrogen in the Illinois and
Mississippi Rivers have decreased over the last 50 years and are today about the same as they were
a century ago. These data invalidate the above key assumptions used by Rabalais et al. (1999)
and CAST (1999) in the Gulf of Mexico hypoxia assessments. If the concentration of total nitrogen
in the Lower Mississippi River had increased 2- to 7- fold over the last century, it would now be
5.0 to 17.0 nag N/I. The average concentration of total nitrogen at St. Francisville for 1980-1996
was, in fact, 2.26 mgN/l (Coolsby et al., 1999).
Water-quality and ecosystem changes in the Gulf of Mexico should be evaluated using the
trends in total nitrogen shown in Figures 1-3, rather than being based on erroneous assumptions.
At the same time, a careful evaluation of the homogeneity of historical records needs to be
undertaken.
Sound policies must be based on sound science.
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ILLINOIS' PERSPECTIVE ON TOTAL MAXIMUM DAILY LOADS (TMDLS)
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ABSTRACT
Section 303(d) of the Clean Water Act (CWA) requires states to: (1) identify waters which will
not attain applieable water quality standards with technology-based controls alone (e.g., those that
are water quality limited); (2) establish a priority ranking for such waters, taking into account the
severityofpollutionand theusestobemade ofsuchwaters;and (3)targetwatershedsforthe
development of Total Maximum Daffy Loads (TMDLs) that would be initiated before the next
biennial reporting period. As a result, the Illinois 1998 303(d) list consists of a total of 741
watedxxiy segraents (539 stream segments; 201 inland lake segments; and 1 segment for Illinois'
portion of Lake Michigan) which have been ranked within 336 watersheds. New federal
regulations for the 303(d) program are currently in the offing. Highligh_ from these new, as yet
proposed, requirements and theirimpfieationson thewaterwaysinIllinoisand theapproach the
statewilltakeonthedevelopmentofTMDLs willbe presented.
INTRODUCTION
The Clean Water Act (CWA) rcomfly celebrated its 25th anniversary, but until very recently
even those who track the daffy activities in the field of water pollution control could tell you little of
the requirements or meaning of Total Maximum Daily Loads. Section 303 of the CWA contains
provisions for developing and revising water quality standards and for a continuing planning
process that lets USEPA approve state effluent limits, area-wide management plans, inventories of
wastewater treatment works and other actions the states may need to comply with the water quality
standards set out in other parts of the CWA. These provisions have been actively worked on for
decades - but not so for Section 303(d), the TMDL program. With the publication of proposed
new regulations (40 CFR 122, 123, 124, 130 and 131) on August 23, 1999, past actions by
affected dischargers, environmental interest groups, the states and USEPA may merely be prolog
for the "new world" of TMDLs about to unfold. These past action have included, through
September 1999:
17federalcourtordersforUSEPA todevelopTMDLs ifspecificstatesfailtodo so (1986-
1999);
12 cases in which litigation was filed to compel USEPA to develop TMDLs in specified states;
and
5 notices of intent to sue, to compel USEPA to develop TMDLs.
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If litigation - and recent litigation at that" is any measure of the importance of TMDLs, then
these numbers speak of the increasing vahic of completed and approved TMDLs. Litigation at this
rate also begs the questions: what are TMDLs, what are the implications on existing and proposed
wastowatcr dischargers, and what effect will TMDLs have on noupoint sources such as row crop
and fivestock production and construction gencrat_ runoff?. In order to understand these issues
and the impact of the new TMDL regulations - assuming they are adopted as proposed - the
Section 305(b) water quality monitoring and evaluation process and its applicability to 303(d)
must first be considered.
TMDLS AND 305(b)
Under the current regulations, TMDLs are the dctcmimation of the greatest amount of loading
that a water can receive without violating the water quality standards. They are, in a mathematical
S_IS0,
TMDL = WLA + LA + MOS
where WLA is the wastcload allocation, or point source component, LA is the load allocation, or
nonpoint source component, and M0S is the margin of safety, which must account for the limits of
technical understanding and expertise in designing the TMDL. The goal of TMDLs, to achieve
compliance with the water quality standards through an implementation plan designed to address
all known loadings to the waterway, can be complicated be several factors:
Changes to the water quality standards (e.g., a reduction in a currently used standard, or the
establishment of an entirely now criterion);
New problems uncovered (e.g., new data on fish tissue indicating conmmimfion where none
had been known to exist before);
New priorities(e.g.,expansionofthemonitoringprogram intounsurvcycdstxenmsand lakes)
Growth and development(e.g.,waterqualitydeclinemay occur,evenffregulatedpointsources
arcknown and conU'olledaccording toexistingregulations);and
• Changes in environmental conditions (e.g., flow alteration due to the modification or
construction of a dam).
Itshouldbe notedthatimplementationplans,underthecurrentTMDL constntct,have been
arguedtobe more arequirementofSection303(c),thecontinuingplanningprocess,and not
303(d).Thisisone ofthemany pointsofcontroversysurroundingtheTMDL program,and one of
theissuesthathas become thesubjectoftherecentproposedTMDL regulations.
Inorderfora streamorlakctobe placedonthe303(d)List,thatwatcrbodysegmentmust be
identifiedas failingtomeetitsdesignateduse,theprescribeduse(s)towhich thatwatermay be
held.Those usesmay includeaquaticlifesupport,fishing,swimming, drinkingwaterand others.
Water quality and other parameters are sampled/measured and evaluated each year for waterways
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in Illinois. Thesamplingisconductedwithinanoverallmonitoringptogtmn that can be subdivided
into several sampling efforts, established for specific data needs. Some of the monitoring programs
now underway are the Ambient Water Quality Monitoring Network (AWQMN), the Pesticide
Monitoring Subnetwork, the Industrial Solvent Subnetwork, the Intensive Basin Surveys, Lake
Michigan Monitoring and Fish Contaminant Monitoring. All told, 4000 monitoring stations
around the state are used to collect data on chemical, physical and biological parameters.
While all monitoring networks have specific goals, locations and time frames for sampling, one
common use of the data collected is the biennial publication of the 305(b) Water Quality Report.
The 305(o) Report, in short, contains data and summaries on all monitoring statewide and the
identification of all assessed streams that do not meet designated uses. To arrive at this point, the
collected data are reduced through further _t and evaluation steps in which the water
chemistry, sediment chemistry, fisheries and macroinvertebrate data axe classified using a relative
scoring system. Over the years, the following lake acreage and stream miles have been assessed:
Table 1
lliunis Stream Miles and Lake Acreage Assessments
305(b) reporting Lake acres Stream miles
cyde Data collection period assessed assessed
1986 1984-1985 25,302 3400
1994 1992-1993 I N/A 14,159
1996 1994-1995 188,243 28,454
1998 1996 188,288 128,448
The 1998 data represents 83.6% of the total lake acreage and 32.7% of the total stream miles in
the state. Of those waterbodies assessed, overall lake use attained f_ll or partial support on 89.2%
of the acres assessed, and streams attained full or partial status on 99.1% of strcam miles assessed.
The 305(o) Report also provides an indication of water quality trends for a given waterway.
Those with declining trends are identified as "threatened" and are placed on the 303(d) List. All
waters that were previously identified on an earlier 303(d) List are carried over to a new List,
unless a TMDL has been completed. Waters for which a sport fish consumption advisory has been
issued are also included on the 303(d) List. Finally, USEPA recently required that streams
identified as impaired due to nonpoint sources of pollution be included. This last factor resulted in
a major expansion of the Illinois 1998 3ll3(d) List.
The role of a proper, comprehensive lake and stream water quality monitoring program, as it
affects the 303(d) List, cannot be understated. Lacking that data, the causes and sources of water
impairment cannot be evaluated and fundamental levels of use attainment could not be determined.
The 303(d) List, then, is the subset of waters assessed under the 303(b) stream and lake monitoring
and evaluation process that do not meet those use designations and are therefore identified as
impaired.
Figure 1 indicates the percentage of stream miles impaired by various factozs as determined
under the 305('o) process.
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Sources of impairment arc identified in Figure 2, and include agriculture, hydrologic/habitat
modificationand municipalpointsourcesasthethreehighestrankedsources.Causesand sources
of impairment arc required data in the 303(d) List, and both are derived from the data collcetod and
evaluated for the 305(b) Report.
AccordingtotheUSEPA TMDL requirements,impairedstreamon the303(d)Listmust be
rankedas a means ofdeterminingtheorderinwhichTMDLs willbe developed.Statesareallowed
flexibilityinestablishingthisrankingprocedure.Illinoisu edthefollowingmethod forthe 1998
303(d)List.Segmentswithsportfishadvisorieswereincluded,whileothersegmentswere added
basedon a scoringsysteminwhich theseverityofpollutionand theuse and resourcevaluewere
assignedseparatenumericscores.Pollutionseveritywas assigneda weightingfactorbasedon the
supportuseclassification(i.e.nonsupportsegmentsreceiveda factorof4). Thesefactorswere
thenmultipliedby thestreammilesorlakeacrengeaffceted.Usesand resourcevaluewere scored
on thebasisoftbefollowingpointsystem:
• IllinoisRiverand lakesgreaterthan4000 acres= 10points
Publicwatersupplylakesand waters= I0 points
MississippiRiverand lakesbetween2-4000acres= 9 points
Water usedforswimming = 5 points
• Major tributariesand lakeslessthan1000acres= 4 points
The total score, and the basis for making those segments, is the sum of the scores for the
severityofpollutionand theuse and valueoftheresource.
THE 1998 303(d) LIST
The most rcecnt submittal of the 303(d) list was approved by USEPA on August 19, 1999 and
includes741 watorbodysegments- 538 streamsegments,201 inlandlakesegmentsand Illinois'
portionofLake Michigan.AlthoughtheimportanceoftheListtodischargers,potential
dischargersand usersofIllinoissurfacewatershas yettobe fullydetennined,thewaterson the
nlinois303(d)Listmake up only5% ofallwatersinthestate.A representationfthelisted
waters is shown in Figure 3.
As approved, the 1998 303(d) List contains a schedule for the development of TMDLs that
willbe done overthenext two years.Thattwo year schedule contains 25 stream and lake
segmentswithinsevenwatershedsthroughoutthestate(seeTable2).
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Figure 3. 303(d) Waters in llUnois.
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Table 2
Waterbodies on the 1998 303(d) List - 2 Year Schedule
Waterbody Size (miles/acres) Rank
Bnssc Woods 590 4
Mcachum Creek 2.89 4
Salt Creek (2 segments) 22.75 and 14.96 4
Spring Brook 3.29 4
Westbury 7.20 4
East Branch, DuPage River 3.18, 4.66, 8.92, 6.44 and 7
(5 segments) 3.90
Hidden Lake 10.0 7
Lacey Creek 3,77 7
St. Joseph Creek 4.31 7
Enst Forks Knskaskia River 21.1 19
Kinmundy Reservoir 20.0 19
Cache River (4 segments) 7.25, 9.89, 2.97 and 0.12 23
Rayse Creek (2 segments) 13.05 and 16.69 24
Andy Creek 10.54 32
Big Muddy River 6.93 32
Kaskaskia River 6.42 56
Additional stream segments may be on the 1998 303(d) List identified with the same waterbody
name; for purposes of this table, the identifications have been simplified and actual locations
(watershed identification codes) have not been included. Since 1998 listings are based on 1996
data, updated data is evaluated to determine trcmls and to establish wbether these segments should
remain on the updated List. That process is now underway and it is likely that several segments,
including those on the 1998 Two Year Schedule, may be considered for de-listing.
The streams on the 1998 two year schedule were selected based on their relative rank and the
complexity of the identified causes and sources of impairment. As a result, these segments do not
contain sources of a historic nature (i.e., sources associated with past activities or discharges that
resulted in sediment contamination or other chemical, biological or physical modification not
related to current land use practices), interstate waters or waters affceted by air borne
containments, all of which individually of enlle_.'tively could inhibit TMDL development simply due
to a lack of practical and available technical solutions or legal problems that may be encountered
due to vagaries in the TMDL regulations.
133
TMDL DEVELOPMENT IN ILLINOIS
Now that the 1998 303(d) List has been approved, work on the development of TMDLs in
Illinois has begun. In May 1999 the Illinois EPA issued a request for proposals for the 25
waterbody segments on the 1998 Two Year Schedule. Eight bids were received fi-om interested
contractors. At this time (October 1999), the award of a contract(s) is imminent.
The contractor(s) will be required to develop TMDLs and implementation plans for the
waterbodies using water quality, fisheries, maeroinvertebrate and other data collectedby the
Hlinois EPA, and land use and other necessary data to generate a computer model of the basins in
qu_ions. Those models will be designed to facilitate decisions on how best to reduce loadings to
the stream or lake from point and nonpoint soure_s.
Over tbecourseofthe18 month contract,threeroundsofpubl/cmeetingswi.IIbe held.The
initialmeeting,tobe heldshortly"afterthecontractor(s)areselected,willaffordthepublican
opportunitytohearmore aboutTMDLs, thecausesand sourcesofimpairmem forthesegmentson
the 1998 Two Year List, and the projected plans by the Illinois EPA and ourcontraotor(s) for the
co_ning months. Two additional meetings will be held in or near the affected basins and will be
specific to those waterbody segraents, une meeting will occur about midway through the contract
and one will be near the end. The later stage mcetings will allow the pubfic to be briefed and ask
questkms of the Illinois EPA and the contractor(s) about the ongoing and nearly completed work to
establish TMDLs and implementation plans for those basins.
REVISIONS TO THE FEDERAL TMDL REGULATIONS
The draft regalafious published on August 23, 1999 propose several key revisions to the
manner in which the TMDL program will operate. Revisions are also proposed that link TMDLs
to related parts of the water program under the Clean Water Act, those dealing with NPDES
permits, antidegradation provisions and water quality gandards. One of the most significant areas
of contention under the existing TMDL regulations, the incorporation of nonpoint sources, has
been firmly and specifically included under the proposed regulations.
Here are a few of the more significant points of the proposal made by USEPA:
• Nonpoint sourco management und_ these regulations relies on the ability of the TMDL to
provide "reasonable assurance" that the plan to address the pollutant will be "implemented
expeditiously" and have adequate funding to insure a satisfactory result. Options to provide
this insurance include plans that rely on state regulations, local ordinances, or performance
bends, contacts, cost share agreements or memoranda of understanding. Regulatory
alternatives are possible but not swictly mandated under this proposal.
• The degree to which the state that generates the data can decide which data should have greater
value than other data (i.e., monitored versus evaluated data) has not been clearly resolved in
the dra_ regulations This appears to leave open to question whether data can and should be
extrapolated, and by what degree.
The proposal applies drinking water standards (maximum contaminant levels, or MCLs) at
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water supplies, in situations when the parameter in question cannot be applied to the
waterbody. MCLs were developed to protect human health as a result of ingestion of treated
drinking water - not as ambient, aquatic fie protection standards. Applying MCLs in this
manner appears to circumvent to procedures states use in adopting water quality standards for
specific waters and their respective uses.
Antidegradation policy affords protection of the designated uses and also applies to waters
which currently exceed the standards and those that are considered highly valued. Since these
waters meet or exceed the standards by definition, then application of TMDLs to them appears
to be an inconsistent policy. Those water that show a declining trend, whether subject to
antidegradation or not, are currently evaluated for TMDLs.
* NPDES permits allow dischargers to operate within those effluent limit SlW.cified under the
water quality standards. Since listing a segment under 303(d) prohibits the addition of
pollutantsuntilaTMDL hasbeencompleted,renewal,modificationand issuanceofnew
NPDES permitmay become problematic.USEPA proposestoaddresstheNPDES issueby
allowing "offsets" (i.e., ei_[luent trading, in which a discharger may negotiate a reduction in the
pollutant load with a thirdparty).The legalities, practicalities as weftas the manner and
degree to which monitoring and permitting may need to be established under the offset may all
need further evaluation.
• Ina move thatwillundoubtedly require an increase in the workloadby the states administering
the NPDES program, USEPA is reserving the option of "advancing" permits needing renewal
that result in discharges to impaired waters. Currently those permits are allowed to remain as
originally issued pending resolution ofthe problematic issues. Under this proposal, USEPA
would require the states to move the renewal process forward, potentially requiring reductions
in the established effluent limits for some dischargers.
Certain.waters under this proposal will be given "high" priority, meaning that these
waterbedies will be put on a fast track for TMDL development - possibly as fast as five years
fi'om the adoption of these regulations - based on the presence of threatened and endangered
species, the use of those waters as drinking water supplies or the use of the waters by
"sensitive aquatic species". Historic, cultural and economic uses of the waterbody can also
mean the designation of high priority status.
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POTENTIAL USE OF INNOVATIVE DREDGE TECHNOLOGY AND BENEFICIAL
USE OF SEDIMENT FOR RIVER RESTORATION
John C. Marlin
Waste Management and Research Center, Illinois Department Of Natural Resources,
One E. Hazelwood Drive, Champaign, Illinois 61820
E-mall: jmarlln @wmrc.uiuc.edu
During the past century sediment has filled over 70 percent of the volume of the Illinois
River backwaters and side channels. Areas that were once six to eight feet deep are now 18
inches or less at normal pool. Sedimentation's dramatic adverse impact on recreational and
environn_ntal resources has been well documented (see references below). The sediment has
essentially replaced a diverse benthic habitat with a flat, featureless layer of fine grained
sediment under shallow water. Additionally, since 1900 higher average water levels resulting
from the altered hydrologic regime have made it impossible for many native floodplain flora and
fauna to remain in their historic locations. Within a generation most of the 60,000 acres of
backwaters will be converted to willow covered madflats if depth is not restored and sediment
input reduced.
The filling of the of the backwaters is dramatically illustrated by the Delmrm_nt of Natural
l_.esources flyer "'Illinois River Backwaters Between Chillicotbe and Lacon," included as Figure
1. In this seven mile stretch it is readily apparent that the islands which separated Babbs Slough
from the main channel in 1970 were one long, wide peninsula by 1994. Areas such as the upper
end of Sawyer Slough have essentially been converted to land and other areas such as the island
in Wightman Lake near fiver mile 189 have widened and in some instances are now conneetad to
the shore. At normal pool Babb's Slough now averages about eight inches in depth. This area
was once several feet deep and famous for waterfowl hunting. Today hunters have difficulty
getting their boats into the slough.
This paper focuses on an overview of concepts for removing sediment from the backwaters
and side channels. Other speakers will discuss programs for reducing sediment inputs. The
shallowness of the backwaters lends a sense of urgency to finding a way to remove vast
quantities of sediment. The impending conversion of these areas from marginal aquatic habitat
to terrestrial floodplain will further stress regional populations of invertebrates, fish, mussels,
waterfowl and other organisms. Sediment in shallow water also contributes to turbidity and
other water quality problems. It is easily stirred up by fish, waterfowl, waves and boats. Aerial
photographs show sediment plumes up to a mile long behind recreational boats and several miles
long behind barge tows (Figure 2).
The near-term sediment removal concept concentrates on restoring habitat diversity to some
areas in the backwaters and on the floodplain. In short it calls for providing varied water depth
in selected areas to provide areas for fish.to overwinter outside the main channel while nearby
shallows remain suitable for shorebirds. Excavated sediment can be used to build islands and
elevated flooplain areas which approximate the elevations and hopefully the soil moisture
conditions that existed prior to 1900. This will allow the return of many floodplain hardwoods
and other species which cannot tolerate the current flood regime. The concept calls for
converting shallow, marginal aquatic habitat into higher quality aquatic as well terrestrial habitat.
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Thealternativeisto losevirtuallyall of theaquatichabitatoutsidethemainchannel.
Mostof theacceleratedsedimentationi IllinoisRiverhasoccurredsincetheLake Michigan
diversion began in 1900. Other dramatic changes over the century also impacted the river
hydrology including the navigation channel and dams, altered farm practices, stream
channelization, and urban runoff. Since the problem developed over a century, it is reasonable
to expect a restoration effort to take as long as twenty years. This would provide time to
remove, dewater, and find uses for sediment and allow funding to be appropriated over many
years. A large scale restoration could involve removing hundreds of millions of cubic yards of
sediment. In the Peoria area the sediment generally consists of fine grained silt and clay particles
with little sand. The sediment averages about 50 percent moisture content and is similar to
cookie dough in consistency. Figure 3 is a photo of a fresh sediment core.
TECHNOLOGY
River dredging to maintain Mississippi and Illinois navigation channels was historically
associated with environmental problems, because the dredged material was frequently placed in
backwaters and side channels. Conventional hydraulic dredges agitate the sediment, mix it with
water and discharge a slurry consisting mainly of water carrying five to fifteen percent sediment.
Today the slurry is usually pumped to a diked or bermed placement site where it settles and
gradually dewaters. Because it is mostly water it must be placed in a diked area and dried before
Figure 2. Fine grained sediment is easily resuspended, especially in shallow water. In this picture a suspended
sediment plume several miles hing is visible behind a barge tow in Upper Peoria Lake. Plumes of varying lengths are
also generated by fish and recreational craft.
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it canbemovedorputtomost beneficial uses. An advantage of the hydraulic dredge is that it
can efficiently move the slurry for miles through relatively inexpensive pipelines. Disadvantages
include the need to manage large volumes of water, resuspension of contaminants and sediment
particles, and the total disruption of the structure and consistency of the in-place sediment. An
alternate technique that reduces the amount of water added to the sediment, maintains its
consistency, reduces resuspension would be desirable.
A number of high solids slurry pumps and similar devices exist which manufacturers claim
can pump material with 30 to 50 percent moisture content under suitable conditions (Figure 4).
A high solids pump could place material in a barge or on-shore holding area. Its advantage lies
in the greater amount of sediment contained in the slurry which decreases the required amount of
storage and bermed dewatering area. Such pumps could also be used to discharge sediment
directly from the river or from barges onto fields or containment areas.
Clam shell buckets on floating cranes are commonly used to dredge channels and boat slips,
They mix little water with sediment and can be used to directly build low islands such as those
built in 1994 in Upper Peoria Lake, Their primary limitation on a major restoration project is
the length of the boom. Material must be double handled if it is placed father than the crane can
reach.
DRE Technologies, Inc. of Nashville developed a new type of dredge which combines a
small clam shell bucket with a displacement pump. Their dredge takes bites of sediment without
Figure 3. Sediment cores up to nine feet in length show that the sediment is soft but relatively firm. As seen above a
fresh core keeps its shape and loses little water. If the sediment can maintain its in place consistency during
excavation, it willbe much easier to build islands or dewater on shore for other uses.
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addingwater,dropsit into a small hopper, and a displacement pump sends it through a pipe at
essentially in situ moisture content. The discharge is much thicker than that of a hydraulic
dredge (Figure 5).
Bucket wheel excavators on tracks have been used for many years in the mining industry and
for handling bulk materials. Engineers familiar with the design of these machines believe that
they can be modified to operate in shallow areas of Peoria Lake and other backwaters. They
would scoop sediment offthe bottom and place it on a conveyor belt. Traction would be
provided by wide, low ground pressure tracks. Figure 6 is an excavator on conventional tracks.
Caterpillar Inc and at least one other company is investigating the use of a large diameter
excavating wheel mounted on a floating platform to remove sediment with very little
resuspension or added water. The concept is a high volume device that would bring sediment off
the bottom at essentially its natural consistency. A conveyor could be used to move the sediment
to a placement site.
Floating conveyor belts are used in several mining operations. Figure 7 shows a 2100 foot
floating conveyor operating in California. Several engineers have concluded that conveyors
could move Illinois River sediment for miles if necessary, provided it is not mixed with excessive
amounts water during excavation.
Figure 4. A number of companies make pumps which are capable of handling material with a high solids content. The
pumps are available in various sizes and can be mounted on conventional excavator arms or cranes.
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BENEFICIAL USE OF SEDIMENT
A comprehensive river restoration project could generate millions of cubic yards of dredged
material. DNR is looking into potential uses which will depend on the chemical constituents
and the cost of moving sediment. Some potential uses include: constructing islands and other
habitat, landscaping soil, strip mine and brownfield reclamation, construction fill and flowable
fill for construction. The Corps of Engineers Waterways Experiment Station is investigating
some of these uses.
DNR collected 900 pounds of sediment from the river bottom in April, 1999. It was dried
and used to grow five species of plants in pots at an Illinois Natural History Survey greenhouse.
Preiiminm'_ results indicate no noticeable difference in germination, wet weight and dry weight
of plants grown in sediment and Champaign County top soil. Peoria Lake sediment has been
successfully used by IDOT contractors to vegetate a new highway intersection. A University of
Illinois soil lab is evaluating soil formed by sediment placed in fields many years ago. The
texture, minerology, organic matter content and nutrients contained in sediment are similar to
that found in high quality topsoil. River sediment is initially quite hard, but after weathering
develops soil structure and much improved filth.
Building new islands in the fiver or enlarging existing ones is a likely use of some sediment.
The islands would most likely be long and narrow to minimize the impact on flood heights and
Figure 5. The DRY DREdge ('I'M) by DRE. Inc. uses a small clamshell bucket and a displacement pump to remove
and transport sediment at essentially its in situ moisture content. The discharge above is about the consistency of
toothpaste. The current working model has a low capacity compared to conventional machines.
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could be built high enough to provide habitat for a number of floodplain hardwood trees and
other native species that are unable to adapt to the current altered hydrologic conditions. They
would also reduce wind and wave action and provide safe nesting and resting areas for numerous
bird species. The large number of waterfowl using the two artificial islands in Upper Peoria
Lake provide evidence that this concept will prove useful to wildlife.
The Corps of Engineers built two small islands in Upper Peoria Lake as part of the
Environmental Management Program (Figure 8). In I994 a clamshell dredge was used to place
sediment into two narrow islands in the lake about a mile long. The primary limitation on their
size was the distance the crane's boom could reach. The first island consisted of the soft
material of the upper sediment layer and was expected to wash away. The larger island used
more consolidated sediment and sand from the original bottom. Both islands are still in place
and the larger one is covered with trees. Neither island has any rip rap or other shoreline
protection. The islands are viewed by many as prototypes for the design of future islands.
Large new islands up to several hundred feet wide could be developed using a number of
techniques. A conventional or high solids dredge could pump sediment into an island shaped
containment area built with a clamshell or other device. It would take a relatively long time for
these sediment to dewater and consolidate.
Another option would use a conventional floating crane and clamshell in combination with a
conveyor to overcome the short reach limitation of the clamshell (Figure 9). The conveyor could
Figure 6. Conventional tracked wheel excavators are used in mining and materials handling situations. The machine
could be adapted with wider tacks and other features to operate in shallow water in Upper Peoria Lake. The excavator
discharges m a conveyor bel_.
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effectivelyextendthereachof thecranefor milesif desired.Thiswouldallowsedimentwith
relativelylow moisturecontentandsomeof itsinitialconsistencytobeconveyedintactto an
islandunderconstruction.It woulddecreasetheamountof timeneededfor thematerialto
consolidate.Theisland'sheightabovenormalpoolcouldbeincreasedbyaddinglifts asthe
sedimentdries. If oneof :the excavator concepts proves feasible, such construction could
become even more efficient. The conveyor could also transport sediment for land placement.
If it is necessary to protect new islands from the erosi_ee force of waves, a number of
methods could be employed including rip rap and geotextile tubes. These tubes can be 30 feet
in circumference and hundreds of feet in length. When pumped full of sediment they are quite
firm and can perform like an erosion proof berm. In coastal areas such tubes are used to develop
wetlands and protect beaches and diked areas (Figure 10). The Fox Waterway Agency in
Northern Illinois placed a geotextile tube as a breakwater several years ago that is still
performing well. They are currently in the process of constructing an island using about 6,000
linear feet of tubes. The tubes may also prove useful to break up wave and wind fetch in
wildlife areas such as Lake Senachwine.
Huge amounts of sediment could be pumped or conveyed to areas on shore and stockpiled
until used for landscaping soil, fill or other purposes. It is possible that it may be built into large
mounds and planted with trees or grasses until needed. Large mounds built in southern Illinois
by Native Americans consist of sediment and provide examples of the potential durability of
such stockpiles.
Figure 7. This 2100 foot floating conveyor belt is operated by CalMat, Inc. at lrvine Lake in California_ Conveyors
could be used to move excavated Illinois river sediment at in situ moisture content. Like pipelines, conveyors could
move sediment over several miles to a shore facility or to build islands. They are more expensive than pipelines.
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ThePeoriaLakesandotherbackwaterscouldbedeepenedbyusingof thetechnologies
discussedabove.Forthemostpartthetechniqueshaveexistedforsometime,buthavenotbeen
commonlyusedincombinationor for environmentalhabitatrestoration.It is likely thatseveral
techniqueswill beusedinanyrestorationprojectgiventhevaryingconditionsin therivervalley.
Judiciousdredgingcouldpreservetheareasasaquatichabitatuntilerosioncontrolmethodshave
timetoreducethesedimentinputsandsocietydecidesthelongtermfutureof theriver corridor.
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Figure 9. A conventional clam shell bucket on a floating crane built the islands in Figure 8. Its
man limitation was that material could not be excavated over an area larger than the crane could
reach and still deposit material on the island. By using a conveyor belt in combination with a
crane, sediment could be moved long distances from the excavation point and used to build islands,
be placed on shore or in barges. Floating conveyors could extend several miles.
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Figure 10. Geotextile tubes filled with sand and sediment are becoming increasingly popular in water resource
applications. They can be used in place of riprap to protect shorelines and are capable of supporting vegetation. Tubes
could be used in shallow water zo break up waves. They could serve numerous functions in an Illinois River
Restoration Project including protecting islands from the erosive force of waves generated wind and vessels.
147
148
WHY SUSPENDED SOLIDS WILL NOT SETTLE AND SEDIMENTS
WILL NOT CONSOLIDATE IN BACKWATER LAKES:
A DISCUSSION OF POSSIBLE ANSWERS
Donald L. Hey
The Wetlands Initiative
53 W. Jackson Boulevard, #1015, Chicago, Illinois 60604
(312) 922-0777
E-mail: twi@wedands-inith_ve.org
At one time, the clear, backwater lakes along the Illinois River were prolific nurseries for a
wide variety of commercial and sport fish, and resting and feeding grounds for world-renowned
populations of migratory waterfowl. Today, these once verdant lakes are turbid and filling with
unconsolidated sedLment.Becauseof these physical conditions, the lakes lack the habitat structure
requiredby native plants and animals. The high turbiditylimitslightIxmcUalionand prevents
aquatic plants fi'om propagating. The unconsolidated sediments do not provide _e stable structure
neededby maero-inver_bmtes, an important food source for fish and fowl alike. Besides the
continuous inflow of suspended sedimem, the turbidity and unconsolidated sediments are due to
several factors, including carp and the modem chemistry of the Illinois River. Answers to the
questions "why suspended solidswill not settle and sediments will not consofidate in backwater
lakes?" are critical to the restoration of backwater lakes
The Wetlands Initiative has investigated these problems at a backwater lake located near
Henry, lltinois, and sponsored a .'Tmposium of experts to explore the quemions. One of the
resulting hypotheses is that the sediment particles are not consolidating because of chemical and
microbial infractions, perlmps due to excess nitrates in the water. The altered microbial
community appears to be producing organic polymers that link the sediments together in small
floes that are about the spoeifie gravity of water, and do not settle out of the water colurrm. A
corollary to this theory is that the excess nitrate in the water may be due to the disturbance of the
bottom sediments by foraging carp. Mixinp= and therefore oxygenating, the sediments prevent the
development of the anoxic conditions that would lead to a reduction of nitrate.
Enhancingthede-nitrificationcapabilityofbackwaterlakesand otheraquaticsystems
throughout the basin could reduce the nitrogen loads carried by the streams and rivers into the
backwater lakes. This can be achieved by restoring riparian wetlands and by stabili_ng the
anaerobic zone in wetlands, swale* and backwater lakes. The presentation will review current
research on consolidation of sediments in backwater lakes and proposals to reduce nitrates in the
Illinois River by restoring wetlands.
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IMPACTSOFLEVEESONFLOODSTAGESANDTHE BENEFITSOF
MANAGEDFLOOD STORAGE
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ABSTRACT
The issue of levees and their impacts on flood heights along the illinois River has been studied
by engineers since the early 1900's. The results of these past studies are reviewed and compaxed to
the most recent analysis of this issue which is based on a study by the Blinois State Water Survey.
The State Water Survey used the UNET unsteady flow coroputer based model to predict profiles
for the 25-, 50-, and 100-year flood events. The model was also used to evaluate changes to flood
stages along the Illinois River when various combinations of levee districts are converted to
provide for managed flood storage. The relative benefits of providing managed flood storage in
relation to acres of farmland protected and wetlands created is evaluate.
INTRODUCTION
The first levee and drainage districts were organized to reclaim and develop the Illinois River
floodplain as early as 1880 and by 1920, when the State started to regulate floodplain
development, there were already 46 existing levee districts in the basin. The section of the fiver
downstream from Peoria has since the turn of the century, experienced frequent flooding and levee
overtopping. Part of the increase m flooding in this reach of the fiver was attributed to the
construction of the 36 levee and drainage districts that exist along lower reaches of the lllinois
River below Peoria. See Figure 1. Along the lower reaches of the Illinois River, over 180,000
acres of floodplain bottom lands were developed for primarily agricultural uses. Numerous studies
have been undertaken since the early 1900s to address the impacts 0fincreased flooding due to
levee construction and to determine the economic value of converting some of the more marginal
districts into public fishing and hunting grounds as well as ternper_ flood storage.
DIGEST OF PREVIOUS STUDIES
The Riversand Lakes Commission oftheStateofIllinoisn1915 publisheda "Reporton
lRinois River and Its Bottom Lands," which directed much of its analysis to evaluating drainage
and levee districts and their adverse effects on fiver flood heights and upon the one-time great
fishing industry of the Illinois River.
In the summarized conclusion and findings of this report the authors stated:
"In a state of nature the fiver in flood occupied its entire valley from hills to hills. For
many miles in the lower fiver this flood plain averaged 3 mi/es in width and in great floods
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from7to 9feetin d_th.
In the lower one-third of the river, farm land levees have reduced the width of the flood
plain by almost 80 per cent and have reduced the cross section of the flowing stream in a
great flood to about 25 per ¢_mt of the available cross section of the 1904 flood_
Although a large part of the flood flow has always passed by way of the channel, the
velocity being comparatively slow upon the land, it is our conclusion that the farm land
levees are a menace to themselves, in that they have so restricted the flood water channel
and are lacking in height, generally speaking, to such an extent that they are likely to be
overtopped in a great flood. As the protection afforded to differont districts is quite
variable, it is evident that the lowest levees will suffer first and will tend to protect higher
levees. If all the districts are to be protected, however, a greater available flood cross
section must be provided which may be accomplished in several ways, or the flood rates
must be reduced through storage."
The authors of this report further concluded that:
"there is no question but that the exclusion of the flood water from the bottom lands
through the construction of levees has a tendaney to in_rcaso the flood run-off rates of a
stream. We have investigated this matter quite carefully as applied to the Illinois River
particularlyinthe mensuredflood of 1904, assuming it to passthroughthe presentlevee
system. It is estimated, however, that the net effect of all levee districts so far constructed
would probably increase *,hemaximum flow rate only about 5 per cent and when the
bottoms are fully leveed about 10 percent. This rather unexpected result is acx,ounted for
by the fact that in an excessive flood, such as the flood of 1904, the valley is practically
filled with water several days before the apex of the flood and the maximum flood rate
occurs at lime when the gage is nearly stationary for several days both before and after the
apex. A smaller stream or a flashy stream would doubtless make a better utilization oftbe
storage in its valley."
This report was the first to analyze the value of converting some levees to flood storage.
"Apex Storage. A much greater effect can be produced in mitigating floods if certain large
reservoirs could be held empty and the flood waters only admitted when the flood is
approaching maximum rates an the water passingintothereservoirscouldbe
accommodated.
"We have investigated this proposition and find that in the lower river at Kampsville for
instance, the heights are most largely governed by the Mississippi River. In this vicinity
storage on the Illinois River could accomplish nothing material. The present levee districts
are not adapted to flooding, but if we should assume that all future levee districts, which
would be substantially equal in storage volume to the districts at present constructed,
should be so built and so operated that they could be flooded without great damage except
the loss or crop when flooded, then we estimate that there would be about 850,000 acre-
feet of storage above the LaGrange Dam, which if used to the best advantage, would
reduce the flood flow rate about 25 per cent at Bcardstown, making a difference in the
height of water of about 3.4 feet. A similar estimate at Peoria indicates, tha_ through
storage it would be theoretically possible to reduce a great flood about 2 t/2 feet."
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The 1915 report projected future flood heights under a number of different assumptions:
"It will be observed that in the lower eighty miles of fiver this water surface follows quite
closely the actually observed flood in 1913. It is estimated that the maximum from the
original flood would occur in the vicinity of Valley City, at which place the water would be
about 4 feet higher than in 1904. This difference re_a_ substantially the same up as far
as Beardstown, above which place the difference gradually becomes less, and it is
estimated that at Peoria the retarding effect ofthe I_M _ downstream has been
nearly lost. This figure further shows for example with the completion of all proposed
levee improvements the 1904 flood event would result in a five foot higher flood stage at
Meredosia yet all effects would nearly dissipate at Peoria."
The report concluded that a flood that was 35% greater that the 1904 flood would represent a
fifty year flood event and it would seem reasonable to increase the height of all levees where
necessary to pass a flood of this magnitude without danger to the levee system. It was their
opinion in this report that it would be good policy to build all levees up to a height of 3 feet above
the projected fifty year event. With apex storage provided in the construction of new levees which
if used to the best advantage could reduce gage heights at Beardstowo by 3.4 feet.
In 1929, the State Geological Survey published a report covering drainage issues in Illinois.
This report considered probloms that were holding back the reclamation of the large areas of
extremely fertile lands in the river bottoms throughout the state. This report concluded:
'the reclamation of the bottom lands of the State is a matter which should concern every
citizen who has the welfare of the State at heart and wishes to see all its natural resources
developed to the fullest extent. This is a resource which, with proper farming is
inexhaustible, and which would add some $50,000,000 annually to the wealth of the State.
But the report further states that:
"In the past, districts have been scattered at random along the streams, each one working
independently and with no thought or care as to the effect its plans might have on the lands
above or below. Where levees have been built, they have as a rule been placed too close to
the banks of the stream, to the detriment of the lands on the opposite side; and where levees
have built on both sides, sufficient floudways have not been left, with disastrous results to
the levees themselves or to the lands above. The damaging overflows along the Illinois and
Mississippi rivers in 1922, 1926, and 1927 can be traced directly to this lack of foresight
on the part of the districts. It is now realized that the overflowed land cannot be
satisfactorily reclaimed in this way.
"Until the 1922 flood, the districts along the Illinois River were in excellent condition, both
physically and financially. The floods of 1922, 1926, and 1927 have caused very heavy
damage, and the damage claims amounting to nearly $2,000,000 have been filed. The
flood of 1922 was no greater than the flood of 1904 as far as total volume of discharge at
the peak of the flood is concerned, but the crest of the flood was much higher, as indicated
above. This situation in the Illinois valley has come about through the lack of some central
control over the locations of the levees. In most instances the districts have placed their
levees within 100 feet of the banks of the fiver, and at places the flood plain is restricted to
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about 1,200 feet in width.
"A flood equal in magnitude to that of 1922 is likely to recur on an average of once in ten
years. It is out of the question to correct the situation by moving the levees farther from
the stream, the cost would be prohibitive. All that the levee districts can do is top raise
their levees three or four feet above the flood erest of 1926. Because of the increased
height of levees and the increased hydrostatic pressure during high water, the danger of the
levees breaking will be greater than in the past, and the districts will have to maintain their
levees bettor and watch them more closely during flood periods.
"As a number of the districts are in bad shape fmaneially, and the landowm'rs more or less
discouraged, the State could buy the land in some of them at a very reasonable price and
use the areas as hunting and fishing preserves ordinarily and as reservoirs for storing the
surplus flood waters when necessary."
House Document No. 1g2o72-1, submitted to Congress on December 16, 1931 was a report on
the Illinois River by the Chief of Engineers which covered navigation, flood control power
development and irrigation. This report analyzed all previous great floods of record since 1844
and discussed remedial measures, the princ/pal of which was to provide levee setbacks in eleven
drainage and levee Districts. The Corps of Engineers recommended that Federal participation be
limited to projects to be done below Bear&town.
In making reference to the 1922 flood, the District engineer stated that: "had it not been for the
breaking of levees almost daffy, tberchy making available for storage purposes near the crest of the
flood at a total of 28 drainage and levee districts, the water would have gone higher and the
damage would have been still greater." A comparable situation existed during the flood of October
1926 when levees enclosing 27 districts broke.
As one means of reducing flood heights, the report discussed the possibility of utilizing seven
seleeuxt drainage districts as flood control reservoirs, the areas to remain empty during times of
normal flow and thus be available for storing excess wamrs during periods of great floods. The
seven districts reported upon were found to have available storage capacities totaling 731,000 acre
feet.
In 1937, the Division of Waterways undertook a study to again evaluate the relative merits of
drainage and levee districts throughout Illinois. This study was done in recognition that the
construction of levee systems as a means of protection from the flood waters of the rivers has
presented to the Stare a problem affecting the flood conta'ol of rivers. This study looked at 131
Districts in the lllinois, Mississippi, Ohio and Wabash river basins. This study suggested 'M_at
only those districts, that have no adverse effects on flood heights of the river and can operate
successfully from the profits of their own production, shall be eligible to receive aid from the
State." A large portion of this study looked at using levee "set-backs" in the area of Beardstown
from mile g0 to 89 which is a length of River that contains two bottlenecks. With setbacks to the
South Beardstown, Big Prairie and Coal Creek Drainage and Levee Districts, a flood crest
reduction of 0.9g to 1.6 feet was estimated if 2,564 acres of floodway could also cleared with a
total project cost of $1,206,400.
House document No. 692-77-2 submitted to Congress on March 30, 1942 is another report by
the Chief of Engineers covering a study of Drainage and Levee Districts along the Illinois River.
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Thisreport was written to determine whether certain districts might ceonomically be used for the
dual purpose of controlling floods and to provide wildlife conservation areas. After an analysis,
this report concluded that the conversion to a dual purpose would have been unceonomical without
the inclusion of the benefits of hunting and fishing. The Corps did recommend that the Big Prairie
Drainage and I_cvec District be acquired at public expemc and if lowered by notching, a maximum
flood of 135,000 cubic feet per second at Bcardstown would be lowered approximately 0.6 feet,
and the effect folt as far up as Havana.
In May 1946, the Ill/nois Department of Conservation and the Illinois Natural History Survey
made a joint study and report upon the wildlife and flood control possibilities inherent in 17
selected drainage and levee districts located along the Illinois River. These seventeen districts were
analyzed flom the standpoint of their respective values for flood storage, for agriculture, and for
recreation and wildlife and also from the standpoint of the amount of money each district had
received from public treasuries.
In October 1947, the Fish and Wildlife Service submitted a report to the Corps of Engineers
covering fish and wildlife interests in the Illinois River valley insofar as they would be adversely
affected by the Corps 1945 plan for basin wide flood control using reservoirs on tributary streams.
In order to comtxm.m_c for the reduction in flood storage capacity which would result fi'om the
elimination of flood and navigation control reservoirs on tributmy streams, the U. S. Fish and
Wildlife So*vice recommended that the Corps of Engineers consider the acquisition of five Levee
and Drainage districts for use as flood control reservoirs. In each case, conservation pools were
recommended so that the areas could be used as public hunting and fishing grounds except in times
of great floods. The five districts were Hennepin, East Livcrpeol, Thompson Lake, South
Bcardstown and Kcach.
In 1950 the Department of Conservation funded an engineering study to demonstrate the
possibility of converting certain drainage and levee districts with limited flood control value fTom
their present marginal agricultural use into public hunting and fishing grounds. This report looked
at 13 levee and drainage districts and analyzed the cost of conversion to flood storage and
conservation and the maximum water storage capacity of the rceonverted areas plus abatcanc_t of
flood conditions to be expected at various critical points along the river following conversion of the
levees. This study noted that while the subject of combining flood control with recreational use has
been discussed for years, this study was the first analysis to estimate the Uue cost of such
redevelopment. This study also provided an historical overview of past studies and flood events
and concluded that "taking all facts into consideration, the levees may be held responsible for
having raised the high water mark at Bcaxdstown by more than ten feet, based upon consideration
of identical floods of 115,000 c.f.s, each in 1904 and 1943. This report also calculated the annual
benefits of one acre-foot of stornge in 12 Illinois River levee districts. The most benefit per acrv-
foot was attributed to the Henncpin District followed by Spring Lake, Banner Special, East
Liverpool Thompson Lake, Big Lake. Coal Creek, South Bcardstown, Crane Crock, Big Swan,
Hartwell, and Keach. This report went on to calculate in detail the total benefits of a levee
acquisition program and rated the following levees in suggested order of importance: Henncpin,
Spring Lake-Clear Lake, Banner special, East Liverpool, Thompson Lake, Big Prairie, Hartwell,
and Kcach.
The Division of Watcrways also studied the removal of the Big Prairie levee in a 1952 report.
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STATE WATER SURVEY STUDIES
In 1995, the Office of Water Resources initiated a three year study with the Illinois State
Water Survey for the completion of a state of the art analysis of the hydrology and hydraulics of
the IRinois River system and its leveed floodplain. Three reports were published under this
contracted study by the State Water Survey.
The first report covered an updated analysis of the flood f_queney relations for the Illinois
River and its tributaries. The resulting analysis developed discharge frequeney relations for the
Illinois River gaging stations at Marseilles, Kingston Mines, and Meredosia, and the gaging
stations on the five major tributaries (Mackinaw, Spoon, Sangamon, La Moine, and Macoupin).
Stage frequency relations were also developed for the Illinois River gages at Peoria Lock and Dam,
Kingston Mines, Havana, Beardstown, and La Grange Lock and Dam. This information was then
used to develop the 2-, 10-, 25-, 50- and 100-year discharge and stage hydrographs required for the
boundary conditions in the unsteady flow UNET model simulations. From this report it was noted
that the annual maximum water elevations at six stations in the Alton Pool of the lllinois River are
largely governed by the relative severity of the Mississippi backwaters and the concurrem
magnitude of flood peak and volume at Meredosia. During the 1941-1993 period, the highest
water elevations were recorded in 1993 at CwaRon, Hardin, Pearl, and Florence, but at Florence the
flow value rank was 2 and at Meredosia the flow value rank was 4 (the flood at Meredosia was
only a 4- or 5-year flood). The highest water elevations were recorded at Valley City and
Meredosia in 1943 when the measured flood flow at Meredosia was the highest observed. Flood
water surface profiles in the Alton pool depend on the joint probability of high Mississippi
backwaters and high flood flows at Meredusia.
The second Water Survey report covered the results of computer simulated flow modeling
study. An unsteady flow modeling examination was based on the application of the UNET
hydrodynamic model originally developed by the Corps of Engineers. The application of this
model was to compute water surface profiles for the 10-, 25-, 50-, and 100-yenr flonds using the
hydrographs developed in the first Survey report. The lower minois River UNET model consisted
of a total of 412 cross sections along the Illinois River as well as the lower reach of the Sangamon
River up to Oakford. The model was calibrated to the May 1979 and March 1985 floods. These
floods were ranked fourthand secondinseverityatMeredosia.The model was f_rther tested by
simulating the December 1982, June 1974, April 1973 and July 1993 flood events. Annual peak
flow analysis showed that the 1993 flood had a recurrence interval of 3 to 5 years which indicated
that the 1993 flood was not due to major flood flows in the illinois itself but because there was
prolonged flooding on the Mississippi that caused backwater effects upstream on the Illinois River
all the way to Havana.
Once the model was calibrated, the State Water Survey was able evaluate the reduction in peak
flood stages due to conversion of various levees for use as managed flood storage areas. The flood
storage was provided by providing a 2 to 6 foot deep opening up to 4,000 feet in length in various
combinations of levees to determine the optimum location and effectiveness of providing flood
storage. See Figure 2. Levees below Hillview were not considered for the managed flood storage
option because stages were guvemed by backwater effects of the Mississippi. Model simulations
showed potential flood managed storage benefits for levee modifications in the McGee Creek, Scott
County, Spring Lake, Thompsom Lake, Lacey, and Crane Creek Levee and Drainage Districts.
See Figure 3. The effectiveness of combining various combinations of modified levees were
evaluated with the model and the result showed that the conversion of the Lacey-McGee Creek
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Ilevees wilI provide I O0 year flood protocfion for an additional 36.9 percent of the downstream
levee districts while modifications to the Spring Lake and Scott County districts will also provide
comparable protection for an additional 33.$ percent of the downstream districts. S¢¢ Figure 4.
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FUTURE USES OF THE MODEL
With the development of unsteady UNET flow model, the State of Illinois has a scientifically based
analysis tool for evaluating future conditions end potential changes along the floodplain of the Illinois
River system. Issues such as levee raise impacts, flood fighting guidelines, and changes in channel
cross sections due to sedimentation can be evaluated with the UNET model.
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WATEI_HED MANAGEMENT: THE BIG PICTURE
Major General Phillip R. Anderson
Commander, U.S. Army Corps of Engineers, Mississippi Valley Division
INTRODUCTION
As a University of Illinois graduate, it's good m be back in Illinois.
And it's good to be back in Peoria where the ll/inois River is the fi-ont door versus the back
door to this city.
Wben invited to speak at this conference, I asked to see the agenda. I saw that I could fly ni
and speak at the end. However, I chose not to because of the quality, caliber and commilment...
This conference has proven to be a valuable invesmaent of my time.
I've been asked to address watershed management - the big picture. Clearly, not just a Corps
responsibility. If we're going to be successful, we all need to understand the watershed and how it
works.
Truly understanding the watershed requires a "boots on the ground" approach. On Tuesday, I
did that in and around Peoria Lakes, by jan boat and vehicle. I saw first hand the challenges of
lake sedimentation, sediment loads, bank erosion, and stream channel erosion. And I saw fn'st
hand the opportunities for beneficial use of dredge material, habitat restoration, artificial islands,
streambed grade controls, bank erosion controls, and delta wetland construction.
It was invaluable to me to see the situation on the groand_ first hand, and I want to publicly
thank John Marlin and all involved for organizing the tour.
WATERSHED APPROACH
Now, as I hope all of you know, watershed studies are iin_a_ves which seek to examine and
recommend courses of action to address multiple x_ator resource issues within all or par of a
watershed.
The investigations and recommendations address the multiple purposes and multiple objectives
of the river, to include enviromnental and economic objectives, as well as many other water
resources management issues.
Many of the issues discussed during this conference point to the importance of understanding
and addressing water resource problems from a watershed perspective. From excessive
sedimentation of Illinois River backwaters and gulf hypoxia to navigation and flood plain
management, the types of problems that need to be solved are not e.as@ addressed on a site by site
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basis or through uncoordinated indspendent actions. Using the hohstic view of watershed
management will help us tackle these problems.
So, recognizing that I stand between you and adjournment of this conference, I'd like to present
a short overview of what watershed management is and the Corps' role in watershed planning.
WATERSHED PLANNING
The intent of a watershed study in general is to achieve a comprehensive view of water and
related land resources problems and opportunities. A watershed study works to define the
measures potentially available to solve such problems and identifies implementation
responsibilities.
A watershedstudyischaracterizedby itsresourceorientation,itsecosystemperspective,and
its comprehensive approach. Watershed planning is a systematic approach to evaluating the
alternative uses of the water and land resources of an area. This is done in an effort to identify
conflictsand trade--offsamong thecompetingusesoftheseresourcesothatinformeddecisions
can be made when changes in the use of these resonrees are discussed.
WATERSHED PERSPECTIVE
Historically, there has been a #zndencytofocuson just a specificnavigationlock,levee
district, or even restoration site. The Corps is moving towards an increased assessment of the
relationshipbetweenany individualactionor combinationof actions and itsimpacton the
watershed.
I would encourage all of you to continue the dialog with Col. Mudd and the staff of the Rock
Island District to determine how these authorities, individually and coUectively, can be used to meet
your watershed planning and improvement needs.
ECOSYSTEM RESTORATION
In the 90s, the Corps of Engineers placed a heightened emphasis on the restoration of
ecologicalresources as a primarymissionareaand budgetingpriority. Restoration now joins
navigation and flood damage reduction as the three major mission areas.
Watershed management is a natural fit with ecosystem restoration. Ecosystem restoration
approaches an ecological community together with its physical environment, as an integrated unit.
This perspective serves to strengthen and further point out the need to address restoration fxom a
broad _tershed perspective.
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NATIONWIDE EXAMPLES
Two examples of large-scale watershed restoration studies include the Corps' efforts in
parmership with numerous other agencies, organizations, and individuals in Florida and Texas.
In Florida: Kissimee River Restoration - focuses on addressing degradation to the Everglades
and water resources in Central and South Florida. The effort has taken a watershed approach to
identifying restoration needs.
A major focus of this effort is to restore a more natural flow of water to the Everglades. The
project could ultimately involve removing more than 240 miles of levees and canals, constructing
wetlands and new reservoirs, and elevating some 20 miles of U.S. Route 41.
Partnership efforts have involved 17 federal and sta_ agencies.
In Texas: Upper Trinity River Restoration - Involves an 8,100osquare_mile watershed and
includes the Dallas-Fort Worth metro area. The project focuses on jointly evaluating the potential
for ecosystem restoration and flood damage reduction.
Partnerships represent an impressive part of this study, as well. The North Central Texas
Council of Governments is coor_ the involvement of the 9 cities, 3 counties, and various
agencies participating in the study process.
And Dr. Jim Johnson mentioned some other ecosystem restoration projects in his presentation.
INVOLVEMENT IN WATERSHEDS
Watershed _ement is a concept that is not new to the Corps.
Water experts have long recognized the greater effectiveness and eiticieneies to be gained by
adapting regional or river basin perspecl_ves in identifying needs and solutions. To effectively
meet new water resources infrastructure demands we need to develop frameworks and approaches
for in_ water resource development and management. A specific means of accomplishing
this is through producing comprehensive studies of watershed needs.
Historically, the Corps conducted framework studies and assessments to evaluate broad needs
for the conservation, development, and utilization of water and land resources. The Level B
regional or river basin studies we produced in the 1960s laid the groundwork for much of the water
resources development and infrastructure today.
However, somewhere along the way we lost many of the incentives supporting a watershed
focus, decreased our research on water management, and generally lessened our ability to address
water problems from a big picture approach. We as a Nation failed to listen to the River Basin
Commissions that once led the way.
We currently have no overall federal integrator or coordinator, something the Water Resource
Cotmeil aspired to achieve in the 1970s.
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The MississippiValleyDivisionconductednumerous watershedorbasrastudiesduringthe
1970s and 1980s. The Atohafalaya Basin floodway System study in 1982 and the Pearl River
Basinstudyin1984 areexamplesofcomprehensivebasin-watershedstudies.Among thelessons
learned from these studies is the fact the more complex the water resources issues are, the greater
the rcquireancnt for an excellent working relationship with the customer, whether it be a local
sponsor or state and local entities and that we need to guard against studies for study sake.
CURRENT INITIATIVES
Examples ofpr_ent watershed/basin efforts underway by MVD include the Upper Mississippi
River System-Environmental Management Program, the Demoustranon Erosion Control Program
in the Yazoo River Basin, Mississippi, and certainly, the Illinois River Ecosystem Restoration
Studythatwe have learned about earlier in this conference.
The EMP program encompasses the main-stern Mississippi River and certain major tributaries
upriver from its confluence with the Ohio River. Key components of the EMP are the Habitat
Rahabilim_on and Enhancement Projects and the Long Term Resource Monitoring Program. The
Habitat Rehabilitation and Enhancement Projects have protected 28,000 acres of floodplain
wetlands and aquatic habitats previously lost or degraded. The Long Term Resource Monitoring
Program carries out monitoring and appliedresearch directed at advancing overall understanding
of river system ecology.
The Demonstration Erosion Control Project in the Yazoo Basin is an intensive program
designed to demonstrate the effectiveness of a watershed or systems approach to reduce erosion,
sediment, and flooding. Problems within the basin were found to be so intrinsically related, such
that measures to retard erosion within a watershed will reduce sedimentation and flooding and
enhance fish and wildlife communities.
The DEC was authorized by Congress in 1984 and has included work over the past 15 years in
16 watersheds in the Yazoo Basin. Grade control structures, bank stabilization, debris basins, and
land treatment are among the Improvements being constructed. Congressional adds for the DEC
have included language that the Committee expects the Administration to continue to request funds
for this important project.
ILLINOIS RIVER ECOSYSTEM STUDY
While still in the development phase will utilize a watershed approach to address the very river
this conference is being held to discuss.
The types of issues that have led to the Illinois River's degradation can only be suceessfully
addressed through a holistie and collective effort.
Today, the Corps has a workforce representing a broad spectrum of professional disciplines
that can address the complex water, and other natural resource issues, facing the Illinois River and
our nation. The Corps is increasingly incorporating watershed and ecosystem perspectives in its
planning.
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I am personally committed to working in partnership with local, federal, and state agencies, as
well as the public, to seek innovative approaches, to preserve and restore our important natural
resources such as the Illinois River.
THE FUTURE OF WATERSHED MANAGEMENT
With regard to the future of watershed management, the Corps believes the time is right to
mframe our focus for water resources problems and needs
assessment from a narrov¢ site level to a watershed or river basin scale.
We need to find ways to fund such approaches and to forge cooperative alliances and
institutional mechanisms to enable such planning to be successful.
Section 729 of WRDA g6 is a mechanism for continuing our watershed planning efforts in the
i firtnse. Section 729 efforts have not been funded in previous budg_ years. However, our FY 2001
budget recommends the initiation of two studies: Rio Grande Basin and D_laware River Basin.
The Mississipp! Valley Division has recommended wa_rshed studies for the Red River, White
River and the Des Moines River basins, but these have not been included in the budget, to date.
WRDA 2OOO
The WRDA 2000 legislative initiative provides for continuing Section 729 as an annual $5
million program. In addition, several other WRDA 2000 initiatives seek to expand our watershed
authorities.
Challenge XXI
Challenge XXI is another program that holds promise for our future focus on watershed-based
solutions to our water resource probleans. The program was included in WRDA 99 with
authorized funding of $200 million over a 5-year period. The Administration strongly supports the
Challenge XXI program which uses a watershed approach to problem solving.
For the future we must look for expanded watershed authorities and for new means of funding
watershed approaches to water resource problems. We must forge the cooperative alliances which
will enable us to do so.
PARTNERSHIP
The participation and partnership of numerous agencies and groups is critical. At the federal
level alone34 agencies, 10 cabinet departments, 11 independent federal agencies, 4 agencies of the
Executive Office of the President, and even the Federal courts have some responsibility for water
resources development.
Successful watershed projects require the combined efforts of groups such as: the U.S.
Department of Agriculture, the Fish and Wildlife Service, the Coa_ Guard, the Depar_ent of
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Transportation, the Environmental Protection Agency, the U.S. G_logical Survey, multiple state
agencies, regional and local governments, local business, and non-profit groups.
By involving a number of agencies and organizations, as w011as merabers of the public and
private sectors, additional funds and resources can b¢ brought to the table to aid implerac_tation.
Partnerships also allow numerous agencies and organizations to bring in their individual
insights and work at solving the problem more effectively.
CONCLUSION
To summarize my observations fi'om this confcrcoca, the basin problem heI_ is sediment. The
solutions arc upland and riverine sediment controls. The fools to ensure w¢ find proper solutions
ar_ upland sedim_t control and sediment erosion studies.
In order to do this, the Corps n_xls help with Section 729 funding, but we must also proceed
with solid cog-sharing initiatives now. Our goal is not to just produce studies, but to produca
positive results.
It's boon an honor and a privilege to share lunch with you today, and I hope my remarks have
proviclcd you with a better understanding of the Mississippi River Vall_y's Watershed
Management Program.
Managing water resources throughout the country, but specifically on the Illinois and
Mississippi rivers, is ¢ssc'atial to the proSl_rity and future of our country.
The Corps of Engineers takes this responsib'_'y very seriously, as do I. Working together, we
can solve the watmshod issues of today and protect resources for future gonccations tomorrow.
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CLOSING ADDRESS
Stephen P. I-lavera
Blinois Natural History Survey, Forbes Biological Station
P.O. Box 590, Havana, IUinois 62644
E-mail: shavera@nmil.inhs.uinc.edu
I would like to thank all of you for attending the seventh Governor's Conference on the
Management of the lllinois River System. Your interest in the welfare of the river, as
demonstrated by your participation in the conference, is essential ff we are going to embark into a
new century with a biologically and economically sound river system. The twentieth century
witnessed many changes to the Illinois River system ranging fi'om the significant diversion of Lake
Michigan water into the waterway in 1900 to the sedimentation and unnaturally fluctuating water
levels with which we are dealing today. What the twenty-first century will bring to the Illinois
River system can be greatly influenced by us. We have a century of knowledge to build upon. We
need to draw upon the knowledge, integrate new methodology, techniques, and infommfion as they
emerge, and incorporate these aspects into our desire to extend the longevity, biological
productivity and economicalaspectsoftbe IllinoisRiver system.
We must work tugether toward these goals, and here too, we already have vehicles to do so,
such as the Lt. Governor's Integrated Management Plan for the lllinois River Watershed and the
Conservation Reserve Enhancement Program. The coordinating council established to implement
the integrated management plan is there to listen to your input. Use them to express your ideas.
The nlinois River system directly or indirectly affects almost everyone in our state. The river is
one of our most important natural resources and it is up to all of us to do our part to ensure its
continuedlivelihood.
I want to thank you for your participation in this ennference; I want to thank our more than 70
co-sponsors for their support and financial contributions; I offer very special thanks to Co-Chair
Bob Frazen, Mike PlaitandWend), Russell of the HeartlandWater Resources Council,and the
multiageney steering committee, all of whom devoted numerous hours toward the success of this
conference. We are grateful for the addresses sharing enmments and insights offered byour
featured speakers - Lt. Governor Corrinc Wood, Major General Phillip Anderson, and Chad
Pregraeke - by the state agency directors and their representatives, and by all of our many
presenters. Now it is time for us to carry the information acquired here to our respective
destinationsand apply that toward our responsibilities in sustaining the IllinoisRiver system in the
new millennium. Our 1999 conference stands adjourned.
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Append A
Photographs
1999 participants attend a pre-conference panel
presentation and discussion, "'Nutrients, Nutrient
Cycling, and Hypoxia in the Mississippi River
Basin," which was held the evening before the Call
to Order.
Peoria Mayor Bud Grieves welcomes
Conference Co-Chair Bob Frazee calls the 1999 participants.
Governor's Conference on the Management of the Illinois
River System to order.
Pictured from the left are Bob Frazee, Lt. Governor Corinne Wood, Illinois
State Representative Ricca Slone, and Conference Co-Chair Steve Havera
holding the Governor's Proclamation that reaffirms the State'z commitment to
improving the Illinois River.
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RichardPiercefromDucksUnlimited,
Inc.. speaks on "Responsible : :
Management: What Does It Mean?"
L
; k 7
Featured speaker Chad Pragranke talks about his efforts m
clean up the Mississippi River at the Wednesday evening
barbecue at the new Gateway B_uilding on the Peoria
Major General Phillip R. Anderson of the U.S. riverfrom.
Army Corps of Engineers addresses the Thursday
luncheon on "Watershed Management: The Big
Picture."
Participants visit the exl_hit area where a record number of displays and information booths helped to make the 1999
conference the most successful ever.
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TheConservation Tour gave participants a chance to visit several backwater lakes where ducks and fish are returning.
Here the group stops at Banner Marsh.
The Conservation Tour stops at a park in Havana_ Illinois.
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OneofthestopsforthetourwasthePeoriaLockandDamshownhereandabove.
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Appendix B
Exhibit Participants
American Fisheries Society - Illinois Chapter
Friends of the Chicago River
Green Su'ate#_
Groundwater Protection - Integraling Surface and Ground Watershed Planning
_fIU/nois Sierra CII_
Heartland Water Resources Council
minois-American Water Company
minois Commerce and Community Affairs
minois Department of Agriculture
Illinois Department of Agriculture - Bureau of I.amd and Water Resources
Illinois Department of Natural Resources
Illinois Eco Watch Network
Illinois EPA
minois Farm Bureau
Illinois-Indiana Sea Grant College Program
/llinois Middle School Groundwater Project - Southern Illinois University
IllinoisNaturalHistorySurvey
minois River Ca_wiers" Association
IllinoisRiverProject
minois River Soil Conservation (Peoria County SWCD Task Force)
]/linois State Water Stavey
Illinois State Water Survey -Watershed Scieame Section
Illinois Water Resources Center
McCann Environmental
Prairie Rivers Resource Conservation and Development
Sierra Club - Midwest Region
Soil and Water Conservation Society
The Mackinaw River Project/The Nature Conservancy
Tri-County Riverfront Action Forum, Inc.
Tri-County Regional Planning Commission
U.S. Army Corps of EngineeTs - Rock Island District
U.S. Army Corps of Engineers (CELMS-PD-F)
USDA - Natural Resources Conservation Service
U.S. Geological Survey
University Illinois Extension
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Appendix C
Participants
Adams, Becky, East Peoria High School Bonfert, Gretchen, Green Strategies/minois
River Coordinating Council
Adams, Ross, U.S. Fish & Wildlife Service
Borah, Deva, minois State Water Sunzey
Allison, Mel, IDNR - Water Resources
Bowe, Ga_, East Peoria High School
Anderson. MG Phillip, U.S. Army Corps of
Engineers, Missis._ppi Valley Division Brong, Mary, Wildlife Prairie Park
Anderson, Brian, Natural Resources - C2000 Brown, Mark, IL Dept. of Natural Resources
Ans6ne, Bob, IL Dept. of Commerce & Brace, Dchbie, IL Dept. of Natural Resources
Community Affairs
Bruyn, Rodger, Bureau Co. Farm Bureau
Armstrong, Joy, East Peoria High School
Burkholder, Mary, Dept. of Commerce &
Arnold, Jeff_ minois Natural History Survey Community Affairs - Deputy Director
Austen, Doug, IDNR- Watershed Management Campion, Dennis, University of Illinnis
Section Extension
Baldwin, Jim, Caterpillar Inc. - Heartland Water Carattini, Darryl, U.S. Army Corps. of
Resources Council Engineers - Rock Island Dist.
Baldwin, Loll Cavunaugh-Grant, Deborah, University of
Illinois
Barber, Ben, IL Dept. of Natural Resources
Kyle, University of Illinois Extension
Behrends, Many, Heardand FS
Carven, Steve, Yetter ManufazUging
Beissel, Tom, IL DepL of Natm'al Resottrces
Chard, Steve, IL Dept. of Agriculture
Bersin, Stan, Daffy & Associates Engineers -
Heartland Water Resources Council Childers, Steve, Tri-County Regional Planning
Commission
Bhowini]q Nuni, Illinois State Water Survey
Cipriano, Renee, Senior Advisor on the Env.
Bluncaflor, Ariel, City of Peoria/Engineering and Natural Resources, Gov.'s Office
Blodgett, Doug, The Nature Conservancy Clark, Gavj, IDNR - Division of Water
Resources
Blye, Chuck, Heartland Water Resources
Council Cline, Michael
Bogner, Bill, Illinois State Water Survey Cochran, Mike, IDNR - Fisheries
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Cook, Jack, Forest Preserve District of Kant F.xkert, Kayla, U.S. Army Corps of Engineers -
County Rock Island D/st
Correa, Jancl, IL Dept. of Agriculture Edwards, Randy, USDA - NRCS M P Counties
Cotlxcll, Kirby, IL Dept. of Natural Resources Emken, Claudia, The Nature Conservancy
Cox, Mike, U.S. Army Corps. of Engineers - Erickson, Nancy, Illinois Farm Bureau
Rock Island Dist.
Erickson, MaryAlice, IL River Coordinating
Cripps, Michelle, Illinois Natural History Council
Survey
Eraenputsch, Todd, U.S. Army Corps of
Cruse, Larry, IL Dept. of Natural Resom-ces Engineers
Cnrtiss, Dana, IDNR - IL Ecowatch Network Ettinger, Albert, Environmental Law & Policy
Center
Czapar, George, University of Illinois
Famsworth, R/ck, Unive_ityof 1Rinois
Dairs, Tom, Henry RivexfxxmtDevelopment
Comm. Fehr, Doug, Peoria County Farm Bureau
Dalton. Bob, IDNR - Division of Water Feaxncak, Joe, IDNR - Fisheries
Resources
Hakne, David, Novarfis Corp. Protection
Davis, Thomas, Assistant Attorney General
Fluegel, Debbie, IL Dept. of Natural Resources
Davis, Bud, Caterpillar Inc.
Frank, Steve, IL Dept. of Natural Resources
Day, David, IDNR - Watershed Management
Seotion Frazee, Bob, Unive_ty at'Illinois .Extension
Dean, Bob, USDA - NRC$ Freeman, Mark, East Peoria High School
Dcmissie, Mike, Illinois State Water Sun_cy Gale, Chris, East Peoria High School
Dennison, Sam, Metro. Water Reclamation Gee, Jim, City of Washington
District of Greater Chicago
Giannoni, Terry, Mackinaw River Watershed
Dexter, Linda, Illinois State Water Survey Council
Dietrich, Bill CASE DMI Gilles, Ted, Peoria County SWCD
Doyle, Tom, USGS - Wetlands Research Center CMmrd, Tanner, Illinois Pollution Control Board
Duerr, Jon. Forest Preserve District of Kaue GoetsclL Warren, IL Dept. of Agrienlture
County
Goodman, Mike, The Nature Conservancy
Duncker, Jim, U.S. Geological Survey
Gradle, Bill, USDA - NRCS
Dram, Matthew, IL Auomcy Generals Office
Graham, Willis, U.S. Army Corps of Engim_rs
- Rock Island Dist.
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C_wanados,Rick,U.S. Army Corps ofEngineers Hickman, GeoE_ EastPeoriaHigh School
Grieves,Bud, Mayor ofPeoria I-Iine,Chris,IllinoisNaturalHistorySurvey
Groschen,George,U.S. GeologicalSurvey Holmes,Bob, U.S. GeologicalSurvey
Gross,David,IllinoisGeologicalSurvey Holt_op,Ann Marie,IDNP, -Watershed
Management Section
Gulso, Alan, IL Dept of Agricultm-_
Hu_ JoAnn, ]I, Land Improvement Contractors
I-labben,Rudy, H.O.I.SierraClub ASSoc.
Haifa,Marilyn,EastPeoriaHigh School Huschen, Robert,Weodford County Board
Hall, Run, Natural Resources Conservation Ingrain, Wayne, Environmental Science &
Service Engineering, Inc.
Hampton, Joe, ]L DepL of Agriculture Ishii, Audrey, U.S. Geological Survey
Hampton, Jami, East Peoria High School Janet, Amanda, U.S. Geological Survey
Hampton-Knedle, Heather, UMIMRA Jenning_ Tom, IL Dept. of Agriculture
Hanney, Jill,IL DepL ofAgriculture Johnson,Gary,U.S. GeologicalSurvey
Hardin,Sunshine,East PeoriaHigh School Johnson,Jim,U.S. Army Corps.ofEngineers -
Headquarters
Harmon, Heather,EastPeoriaHigh School
Johnston,Jim,IVY Club -HeartlandWater
Harris, Mitch, U.S. Geological Survey Resources Council
Harrison, Jim, lvEq-WI Boundary Area Jorgenson, Mike, East Peoria High School
Commission
Jos_h, Josh, Peoria County SWCD
Hartwig, William, U.S. Fish & Wildlife Service-
Rogional Director Kabtx_ Karen, KEI
Hartzold, Sharon, USDA- NRCS Kammueller, Jim, Illinois Environmental
Protection Agency
Hauser, LL Diane Hauser, U.S. Coast Guard -
Marine Safety Chicago Keefer, Laura, Illinois State Water Sm_ey
Havera,Steve,IllinoisNaturalHistorySurvey Kelly,Tim, ILDept.ofNaturalResources -
Heritage
Hawkey, Katie,East PeoriaHigh School
Kennedy, Dennis,IDNR - Water Resources
HeRcr, Becky,IL Dept.ofNaturalResources
Kern, Ron, Ogle County Farm Bureau
Heissinger, Marge, Friends of the Rlinois River
Kincaid, Teresa, U.S. Army Corps of Engineers
Hessler, Erin, Illinois State Water Survey - Rock Island Dist.
Hey, Don, The Wetlands Initiative Kindra,John,Kindra Lake Towing/lRCA
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Robin, U.S. Geological Survey _ Brad, 18th Congressional District
Klingner, Mike, McMurray, David, UMIMRA
Knapp,Vern,DfinoisStateWaterSurvey Mcinen,Don,Tri-CountyRiverfTontAction
Fontm
Knudson, John, Mayor - City of_cs
Miller, Mike, Illinois State Geological Sureey
Kraciun, Randy, U.S. Army Corps of Engineers
- Rock Island Dist. Miller, Sara, East Peoria High School
Kramer, Tony,NaturalResourcesConservation Moore,Luke, WesternKentucky Navigation
Service
Moore, Robert, Prairie Rivers Network
Krone,Paul,NRCS
Mofford, Lynn,ILI)cptofCommerce &
Kwasneski, Richard, Village of Lemont Community Affairs
Lambie, Pete, Woodford County Board Mudd, Col. James, U.S. Army Corps of
Engineers - Rock Island Dist.
Lampc, Jefl_ Jour_ Star
Muirheid-Martin, Lisa, IlLinoisFertilizer &
I.e.itch, David, State Representative Chemical Assoc.
Lemon, Bill, Grain & Feed Assn. _ lllinois Myers, Crystal, USDA- NRCS
Lewis,Jr., William,Natural Resources Nichols,Richard,]LDcpt ofAgriculture
ConservationService
Nicholson,Brian,CityofPeoria/Engineoring
Leyland, Marilyn, Caterpillar, Inc.
Orrick Lloyd, City of Pekin
Loss, Ga_, U.S. Army Corps of Engineers
Osland, Darin, I11inois State Water Survey
Madigan,Lisa, IllinoisStateSenator
Ostrowski,Angie, East Peoria High School
Manning, Brent, ILDept of Natural Resources
- Director Park, Jim, l_ Environmental ProtectionAgency
Manning-Scott, Lisa, USDA - Farm Service Parks, Robert& PeoriaAreaChamber of
Agency Commerce
Marlin, John, IL Dept. af Natural PaszkiewicT. Scott, Pmin'e Rivers RC&D
Resources/WasteMgmt Research Confer
Patchett, Jim, Conservation Design Forum Inc.
Massarolo, Liz, University of Illinois Extension
Panlson, Jerry, The Wetlands Initiative
Mathis,Bill, Bradley Urn'versify- DCpL of
Biology phillips,Matthew,EastPeoriaHigh School
Mathur, Ravi, IL Dept. of Nakm_alResources Pierce, Dick, Docks Unlimited
McBride, Jane, Assistant Attorney General Pisani_ Frank, IDNR - Water Resources
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Platt, Mike, Heartland Water Resources Council Schenck, Eric, Ducks Unlimited
Plumer, Mike, University of nlinois Extension Schleipsiek, Sue, East Peoria High School
Plumley, Marshall, Tri-County Regional Schultz, Rich, Kankakee River Partnership
Planning Commission
Seaton, Olivia, East Peoria High School
Pregracke, Chad, River Beautification &
Restoration Project Shelley, Amber, East Peoria High School
Rahc, Mike, IL DepL of Agricultttre She#eL Jack
Ray, Ed, Mayor of Havana Sherwood, Sarah, East Peoria High School
Ray, Lyle, Illinois Environmental Protection Siemert, Matt, IL Dept. of Natural Resources
Agency
Simon, Nedda, Prairie Rivers RC&D
ReckrodL Ga_, Farmland Industries, Inc.
Sinclair, Dorothy, Tri-County Rivcrfront Action
Re_lziak, Jody, Natttral Resources Conservation Forum
Servioe
Siwic, ke, GeorgeAnn, Teacher - East Peoria
Reuter, Mike, The Nature Conservancy High School
Rhodes, Dusty, U.S. Army Corp of Engineers - Slone, Ric_a, State Representative
Mississippi Valley Division
Slow_owsld, Jim, Illinois State Water Survey.
Rice, Bill IDNR - Water Resources
Smith, Patti, City of Marseilles
Richards, Christina, East Peoria High School
Snider, Ted, Illinois State Water Storey
RiddeU, Clarabel, Riddel Polled Herefords -
Illinois Agri-Women Sobaski, Steve, IDNR - Watershed Management
Section
Roar, Katie, Illinois Natural History Survey
Soong, David, Illinois State Water Survey
Robinson. JeanAnn, EarthSense
Sparks, Rip, U of I Water Resources Center
Roderick, Blake, Pike/Scott County Farm
Bureaus St. John, Kim. Prairie Rivers RC&D
Rodsater, Jon, Illinois State Water Survey Staebell, Jodi, U.S. Army Corps of Engineers -
Rock Island Dist_
Rometti, Suzanne, East Peoria High School
Stafford, Matt, Embarras River Management
Roseboom, Don, ILlinois State Water Survey Association
Russell, Wend,y, Heartland Water P,esources Stapp, Erika, _ Peoria High School
Council
Stevenson, Kip, Illinois State Water Survey
Rutherford, Jim, McLean County SWCD
Stoeckel, Jim, ILlinois Natural Histozy Survey
Savko, Terry, IL Dept. of Agriculture
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Stout,Glen, U ofl Water Resources Center Vonnahme, Don, IDNR - Water Resources
Strmxb, Tim, U.S. C__ologic_d Survey Wan_ Ashley, East peoria High School
Slrausser, Claude, U.S. Army Corps of Warner, Kelly, U.S. Geological Survey
Engineers - St. Louis Dist.
Wca_oel, Piu.% IL State Geological Survey
SWawn, Alesia, U ofl Water Resources Center
Worth, Mark, IL Dept. of Agriculture
Sullivan, Dan, U.S. Geological Sm_ey
White, Bill, Natural Resour_s - C2000
Sullivan, Ga_, IL Dept of Natural Resources
Wich, Bob, Homer & S_ Inc.
Tanner, Jim, Illinois State Water Survey
Winstanley, Derek, minois State Water Survey
Tare, IAndsey, East Peoria High School
Wissehr, KeIJy, U.S. Army Corps of Engineers -
Taylor, Mike, City of Peoria/Engineering St. Louis Dist.
Taylor, John, IL Valley Flood Control Assoc. WoUand, Donald, Izaak Walton League
Tear, Tim, The Nature Conservancy Wood, Corrine, LL Governor
Tebben, Dave, Mayor of Pekin Woodruff: Ke_ Illinois Emergency
Management Agency
Terdo, Paul, U.S. Geological Survey
Woo&u_ MaxyJo, ]L Dept. of Natural
Thomas, David, nlinois Natural History Survey Resources
Thompson, Mike, U.S. Army Corps d Wynveen, Chris, University ofnlinois
Engineers - St. Louis Disk
Xia, Renjic, IL State Water Survey
Thompson, Brad, U.S. Army Corps of Engineers
- Rock Island Dist. Yetter, Aaron, Illinois Natural History Survey
Todd, Dick, Photo USA Yenn_ Amy, East Peoria High School
Trohec, Jean, Illinois Fertilizer & Chemical Yurdin, Bruce, Illinois Environmental
Assoc. Protection Agency
T_ Dianne, Center of Community Zerbonia, Mike, U.S. Army Corps of Engincers
Involvement
Zimmerman, Eleanor, IL Agri-Women
Van Winkle, Steve, City of Peoria
Vandcr Velde, George, IL DepL of Natural
Resources/Waste Mg_t Research Center
Ver Steeg, Barbar_ IDNR - Watershed
Management Section
"con Klan, Laurene, Friends of the Chicago
River
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